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STRESS RELATED GENES 



The present invention lelates generally to therapy «id diagnosis of 
depression, lii particular this invention relates to the polypeptides as well as to the 
polynucleotides encoding ti^se polypeptides, wherein said polypeptides are shovm 
to play a central role in mediating the cellular response to corticotropm releasing 
hormone. Ttiese polypeptides and polynucleotides are useful in tiie diagnods, 
trcatinent and/or prevention of depression. 



RAmCGROTpjn QP THE TNVHNTION 



15 



20 



25 



30 



35 



Recent socioeconomic analyses found ti^at depression is a leading cause of disabiUty 
and a major risk factor for development of otiier di8eases. Mareover, on a wc^d-vade 
scale depression is underdiagnosed and undefeated. Current antidepressanttoigs have 
proventobeeffective,bw are burdened with slow tmsetof action and sideeffecte^ 

Above ihlB. it is still unclear hy which phannacologlcal mode of action they exert their 
clinical effects. Hypothesis-4riven leseaich based upon die corticosteroid receptor 
hypothesis of depreasion has led to a novel concept focusing on brain neuropeptide 
receptors, specifically tiie corticotrophi-releasmg hormone (CRH) receptor as drug 

^coliopin releasing hormone (CRH). a 41-amino acid polypeptide plays a central 
role in Uie regulation of the hypomalamic-pituitary-adienal axis, mediatm^^^ 

endocrine responses to various stressors. Hypothalamic neurons release CRH mto the 
hypophyseal portal system in response to sti»ss. stimulating the secretion and 
biosynthesis of pituitary adienocorticotropin (ACTH) leadmg to mcieased adrenal 
glucocorticoid production (1). Several cUnical and preclinical studies Voi^^'''^', 
causal role for alterations in tiie CRH system in the development of depression (2). The 
first studies with CRH in humans showed that tiie ACTH response to CBH is blunted m 
depressedpatients,reflectingaCRH receptor desensitizationsecondarj^conto^^^^ 

increased hypothalamic CRH secretion (3;4). In support of blunted ACTH response as 
consequence of increased CRH release is the findmg of elevated CRH levels in 
cei^hrospmal fluid of patients with depression. Otiier findings strengthening tins n^«i 
of CRH hypersecretion in the depressed state are an increased number of CRH secreting 
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neurons and a decreased munbet of CRH receptors in euicide victims who siiffered 
from agression (3;6). 

Fox CRH two high affinity receptors have been described. CRH-Rl and CRH^R2, both 
of which exist in several splice variant fonms- Activation of these receptors by CRH 
5 results in Gs-mediated stitajulatioii of adenyl cyclase leading to increased levels of 
intracellular cAMP. This in itself will activate cAMP dependent protein kinase A 
(PKA) and ultibmately result in increa$ed cytosolic levels of cAMP and Ca^*. The 
increased levels of cAMP and Ca^* lead to the activation of several other additional 
kinases such as Ca^^/calmodulin-dependeot kinase n (CAMKH) and p42/p44 mitogen 

10 activated Wnases (MAPK). As a result the Ca^/cAMP response elemrat binding 

proton (CKEB) is phosporylaied and this in turn will regulate the transcription of genes 
containing cAMP response elemCTts (CRE) in their promoter legion^ Bxamples of such 
geness shown to be involved in the modulation of CRH signaling include c-fos, 
macrophage nugratiion4nhibitoiy factor gene Mif, orphan nuclear receptors Nurr77 and 

15 NurrL 

Notvnflistanding the fact that the downstream pathways for CRH activated receptors 
were extensively studied and led to the identification of a number of genes involved in 
the signaling cEiscade, a major area is onexploTBd It was dius an object of the present 
invention to explore the transcriptional jcesponse to CRH stimulation at a genome wide 
20 level in order to identify furflier genes involved in the corticotropin-releasing hotmone 
receptor activalEd gene networic The polypeptides thus identified and the 
polynucleotides encoding said polypeptides provide new chances for drug development 
as drug targets through screening techniques, or are useful in the diagnosis, prevention 
and/or treatment of depression. 

25 

BRIEF DESCRIPTION OP THE DRAWING 

Table 1: list of proteins which modulate CRH sigoaling. 

30 

Kgure 1: c-fos mRNA levels as assessed by quantitative RT-PCR noraialized against 0- 
actin mRNA levels (taken as 100%) in AtT-20 cells treated with DMSO, CRH, 
CRH-i-RiaiPlP or R121?19 for different time points (hour$). 

35 Figure 2: Coirespotjdence analysis applied on noxmalized microarray data for all time 
points and tt^tments, Squajpes depict different samples whereas circles depict genes- 
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Distances betwen squares ate a measure for sinulafity between samples. A positive 
association of a gene with a given sairq?Ie (i.e. an iq)regulation of that gene m that 
naiticular 8an)ple) results io the positioning of the geixe and sample on a comnMmlme 
through the centroid (depicted by a cmss). Cortespondetjce analysis clearly identifies 
5 time as the major discriminator between the samples. Txi addition die effect of tteatmetit 
with CRH can be identified as most prominent in the early time points. 

Hgure 3: A heat m^ depicting genes that aie changed t«»on CRH t^^^'^^'^f^L 
were calculated by dividing the intensity of each sample by the intensity of the DMSO 
10 sampleatthecottespondingtimepointTtiesecalculatedratloateconveftedintoa 

color mnv using on a logz scale. In this way the diffbrent timing of induction of 
e;<;piession becomes appwent. Genes showing a 2-fold change after 30 nnnirtes of 
treatment with CRH were called "early lesponders", "intennediate responders ^ a 
change after 1 to 2 horns of treatment and "late lesponders' ' show a response after 2 
15 boors or mo£e» 

Rgure4: Overviewof a selection Of genes induced by CRH grouped by pathway or 
fimction as discussed in the text Values were calculated by dividing the intensity of 
each sample by the tatensiiy of the DMSO sample at the corresponding time point 
20 These calculated ratio are conveiledinto acolor ramp using on a logz scale and 
dqpicled in a heat me^. 

FigUJce5:Inductionofl?g*2byCRHinAtT-20cells.Inductioniscalculatedin 
comparison to levels observed in AtT-20 cells before any treamtient. On top array 
25 obtained for Rgsl are shown. Below, levels of i!g.2 mRNA ate shown as measured by 
quantitative RT-PCR on the same samples as used for «tay expenmenta and as 
measuted on a repeated exp^ciment 
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As used herein, the term "compomidr or "agent" means a biological or chemical 

compound such as a simple or complex organic molecule, a peptide, a protsin or an 
oligonucleotide, A "test coaq)ound" as used herein, refers to a "compound' or 
35 ^-agene' used in a method according to the in venliott to assess whether said 
compounds modulates CRH signalling activity. 
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"^"CRR signaling'' as used herein refers to the cellular changes in gene transcripticm 
after activation of the corticotropin teleasing hormone receptor by CRH in said 
cell. It induces a CRH specific gpne expression profiDle. Changes at the 
transcriptional leve] can be assessed either at the protein level or at the gene, 
5 UNA level. 

"CRH r^ponse activity*' as used herein refers in gen«:al to the change of a 
detectable cellular parajinetcr as a result of the exposure of said cell to CRH, 
Detectable cellular parameters include amongst oth^, changes in membrane 
potential, changes in enzyme activity of an exxzyxne that modulates CRH 
10 signalling a said cell:, changes in expression levels of a protein according to the 

invention or changes in the amount of second messengers such as cCiMP» 
cAMP^Ca^^cwlP^ 

The temi ^'analog" or "fimclianal analog** refers to a modified form of mammalian 
purine pemieases in which at least one amino acid substitution has been made 
IS such diat said analog retains substantially the same biological activiQr as the 

unmodified mammalian purine permease in vivo and/or in vitro- 
The temi "functional analog" is intended to include the "fragments,'' ^'variants," 
"degenerate variants,'' "analogs** and "homologues'' or to **cheniical derivatives'* 
of the polypeptides according to the invention. Useful chemical derivatives of 
20 polypeptide are well known in the art and include, for example covalent 

modification erf reactive organic site contained widiin the polypeptide with a 
secondary chemical moiety. Well known cross-linking reagents are usefid to 
react to amino, carboxyl, or aldehyde residues to introduce, for example an 
affinity tag smsh as biotin, a fUiorescent dye, or to cot^jugate die polypeptide to 
25 a solid phase surface (for example to create an aKioity resin) 

J 

Variant(6) of polynucleotides or polypeptides, as the temi is used h^in, are 
polynucleotides or polypeptides that differ from a reference polynucleotide or 
polypeptide, respectively. A variant of the polynucleotide may be a namrally 

30 occurdng variant such as a naturally occurring allelic variant, or it may tw a 

variant that is not known to occur naturally. (1) A polynucleotide that differs in 
nucleotide sequence from another, reference polynucleotide. Oenetally, 
differences are limited so diat the nucleotide sequences of the reference and the 
variant are closely similar overall and, in many regions, identical. As noted 

35 below, change in the nucleotid© sequence of the variant may be silent. That is, 

they may not alter the amino acids encoded by the polynucleotide. Where 
aliserations are limited to silent changes of this type a variant will oncode a 
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polypeptide with the same mmno iicid sequence as the reference. Also as noted 
below, changes in the nucleotide sequence of the variant may alter the ammo 
acid sequence of a polypeptide encoded by the reference polynucleotide. Suctt 
nucleotide changes may result in amino acid substitutions, additions, deletions, 
5 fusions and truncations in the polypeptide encoded by the lefisrence sequence, 
ss discussed above. (2) A polypeptide that differs in amino add s^uence ftom 
another, reference polypeptide. Genially, differences aie limited ^J^J^ 
sequences of the refetcnce and the variant are closely simUar ovetdl ^d, tt 
many regions, identical. A variant and reference polypeptide may differ In 
10 amino acid sequence by one or more substitutions, additions, deletions, fusions 
and truncations, which may be present in any comWnation. 
The terms "complementary" or "con^lementarity" as used herein refer to the 
capadty of purhie and pyrimidine nucleotides to associate through hydrogen 
bondtag to form double-stranded nucleic acid molecules. The following base 
15 pairs arc related by complementarity; guanine and cytosine; adenine and 

thymine; and adenine and uiacU. As used herein "coirqjlememary" means that 
the aforementioned relationship appUes to substantiaUy all base 
comprising two single^tranded nucleic acid molecules over tiie entire lengrh of 
said molecules. 'Tartially cwnplementaiy" refers to the aforementioned 
20 xelationship in vtrhich one of tfje two single-stranded nucleic acid molecules is 

shorter in length tiian the other such tiiat a portion of one of tiie molecules 
remains singje-stranded. „ 
•nie term "conservative substitution" or "conservative amino add substittition 
refers to a replacement of one or more amino acid residue(a) in a parent ^tan 
25 without affecting die biologicsj activity of die paient molecule on ^ «rt 

recognized substimtability of certain amino acids (See e.g- Jayho^ & 
^ti.. nf Pmtein SeoH^^^- Stmctore. Vol. 5, Supp. 3. pgs 345-352 1978). 
'Tr^ent tiiereof ' refers to a fragment, piece, or sub^gion of a nucleic acid <^ 
protein molecule whose sequence is disclosed heiein. such that said ftagment 
30 comprises 5 or more amino adds, or 10 or more nucleotides diat are contiguous 
in the parent protein or nucleic acid molecule. 
"Rmctional fragment" as used herein, refers to an isolated sub-region, or fragm«it 
of a protein disclosed herein, or sequence of amino adds that, for example, 
comprises a functionaUy distinct region such as an active site for a receptor. 
35 Functional fragments may be produced by cloning technology, or as the natural 

products of alternative splicing mechanims. 
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The "homolog" or •Homologous" describes the relationship between different 
xincl^c acid molecules or amino acid sequences in which said sequences or 
molecules are related by partial identity or similarity at one or mote blocks or 
legions within said molecules or sequences. "Isolated nucleic acid compo^d 
5 refers to any BJN A or DNA sequence, however construed or synthesized, wWch 

is locationally distinct ftom its natural location. 
A "nucleic acid probe" or "probe" as used herein is a labeled tiucldc «5ld 
compound which hybridizes With another nucldc acid compound Nucleic 
acid probe" means a single stranded nnclao acid sequence that will hybndize 
10 with a stogie stranded target nucMc acid sequence. A nucleic acid probe may 
be an oligonucleotide or a nucleotide polymer. A "probe" will usually contain a 
detectable moiety which may be attached W the end(s) of the probe or be 
internal to the sequence of the probe. 
•n» term "Immer- is a nucleic acid fitagment which functions as an initiating 
15 substrate for emq«natic or synthetic elongation of. for example, a nucleic acid 

molecule. u - 

The term -^hybridization" as used herein refers to a process m which a single- 
stranded nucleic acid molecule joints with a complementaiy strand throu^ 

nucleotide base pairing. . _^ 

20 ito tenn "stringency" irfers to hybridization conditions. High stimgency 

conditions disfavor non-homologous base pairing. Low stringency conditions have 
the opposite effect. Stringency may be altered, for example, by temperature^ salt 
concenttalion. "Stringent conditions" refers to an overnight incubation at C n a 
solution comprising 50% foxmamide. 5x SSC (750 mM NaCl, 75 sodim 
25 citrate), 50 mM sodium phosphate (pH 7.6). 5x Dehhajdf s solution. 10% dexttan 
sulfate, and 20 pigfM denatured, sheated sahnon sperm DNA. followed by washing 
the filters in O.l x SSC at about 65«C. Further suitable hybridization conditions a» 
described in the exan^les, 

"Lowe* stringency conditions" include an ovemi^t incubation at 3TC m a sohm«i 
30 comprising 6X SSFE (20X SSPE « 3M Nad; 0.2M NaH^PCH; 0.0^ ^TA. 

pH 7 4) 0.5% SDS, 30% fonnamide, 100 lig/ml sahnon sperm blocking unA, 
followed by washes at 50»C with 1 X SSPE. 0.1% SDS. In addition, to achieve 
even lower stringency, washes performed following stringent hybridization am 
be done at higher salt concentrations (e.g. 5X SSC). Note that variations in ttie 
35 above conditions may be accomplished through the inclusion and/or 

substitution of alternate blocking reagents used to suppress bacjcgi«und in 
hybridi^alion experiments. Typical blocking reagents include Denhardts 
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xcagpnt, BIOTTO. heparin, denatuied salmon speim DNA. and commereiaUy 
available proprietary formulations. H»e mclusion of specific blocking reagents 
may mquire modification of the hyljridi«ation conditions descdted above, due 
to problems with compatibility. 

The term "fusion protein" as used herehi teffers to protein constructs that arc 
the result of combining multiple pf otdn domains or linker regions fbf the purple 
of gaining the combined fimctions of the domiains or linter regions. Hiisismaybe 
accomplished by molecular cloning of the nucleotide sequences encoding such 
domaim to produce a new polyttucleott<fe sequence that encodes the desired fusion 
protein. Alternatively, creation of a fusion protan may be accompUshed by 
chemically joining two proteins. 

TUe terra "linker region" or "linker domain" or similar such descnpttvc 
terms as used herein refers to polynucleotide or polypeptide sequence that are used 
in the construction of a cloning vector or fusion protwn. Rmcdons of a linker 
15 region can include introduction of cloning sites into the nucleotide sequence, 
introduction of a flexible component or space^aeating region between two protein 
domains, or creation of an affinity tag for specific molecule interaction. A hnker 

region may be introduced into a ftision protdn resulting ftom choices made durmg 
polypeptide or nucleotide sequence construction. 
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Screening mefiiods 

The present invention relates to screening methods to identify compounds that 
modulate corticotropin-teleasing hormone (CRH) induced depression and stress. It is 
25 based on the identification of a number of genes as downstream modulators -^^CRH 
activated CRH receptors, m particular this invention provides a melhod for idenh^g 
a compound capable to alter Uie CRH sigttfliling response in a cell, saidmediod 
comprising; 

a) contacting said cell with CRH in the presence and Absence of said compound; 
30 b) determine the change at transcriptional level of at least one protein that 

modulates corticotiopm releasing hormone (CRH) signaling in said cell} and 
c) compare fte transcriptional level of said protein in the presence and absence of 
said compound; 

whereby the protein tfiat modulates corticotropin releasing hormone (CRH) 
35 signaling is being selected from the gtoap consisting of SEQ ID N0.2. SEQ ID 
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4 SEQ ID N0.6, SEQ ID N0.8. SEQ ID NO.IO, SEQ 3D N0.12, SEQ ID 
NO 14. SEQ ID N0.16. SEQ ID N0.18. SEQ ID NO.20, SEQ ID N0.22, SEQ 
ID N0.24, SEQ ID N0.26, SEQ ID NO^, SEQ ID NO.30. SEQ ID N0.32. 
SEQ JD N0.34, SEQ ID N0.36, SEQ ID N038. SEQ ID NO.40. SEQ ID 
5 N0.42. SEQ JD N0.44, SEQ ID NO,46 and SEQ ID N0.48. 

To dfitermine the change of transcription at the protedn level one could 
deteimiae Hie amount of said protdn uaijig art known techniques. Por example 
using separation techniques such as isoelectric focusing or SDS-page in 
10 combination ^ith protein staining techniques such as coomassie or sUver staining. 
Alternatively, for proteins that a» enzymes, the amount in a given solution or tissue 
extract can be measured or assayed in terms of the catalytic effect the enzyme 
produces, that is the conversion of its substrate into leacdon product. For example, 
for Wnases one may assess the kinase activity using a substrate compnsmg the 
15 kinase specific phosphorylation site and by measuring the phosphorylation of the 
substrate by incorporation of radioactive phosphate into the substrate. This assay 
may be perfomed both in the presence and absence of the compound to be tested. 
For proteins that are not enzymes, other quantification methods aie required. Pot 
example transport proteins can be assayed by thdr binding to the molecule they 
20 iransportandhoimonesandtoxinsbythBbiologicaleffecttheyproduce. 

To assess changes in transcription at the gene level, RJ^A or cDNA may be used 
directly for detection or may be amplified enzymatically by using PGR or other 
amplification techniques prior to analysis. Pteferably said analysis method con^ses 
the use of a labelled oligonucleotide probe targeted to a suitable region of the gene. 
25 Accordingly, in a pxeferred embodiment the level of gene transonplion is 

assessed uang a piobe which binds to a polynucleotide encoding an amino acid 
sequence selected fix>m the group consisting of SEQ ID N0.2, SEQ ID 4, SEQ ID 

SEQ ID N0.8. SEQ ID NO.XO. SEQ ID N0.12. SEQ ID N0.14. SEQ ID N0.16. 
SEQ ID N0.18. SEQ ID NO.20, SEQID N0.22. SEQID N0.24. SEQID N0.26. SEQ 
30 ID N0.28, SEQ ID NO30, SEQ ID N0.32. SEQ ID N0.34, SEQ ID N0.36. SEQ ID 
N0.38, SEQ ID NO.40, SEQ ID N0.42. SEQ ID N0.44, SEQ ID N0.46 and SEQ ID 
N0.48, 

In another embodiment, an array of oligonucleotides probes compnsmg a 
nucleotide sequence encoding a protein that modulates CRH signaUing or fta^ents 
35 theieofcanbeconstructedtoconductefficientscteeningofgeneexpiession. Array 

technology methods are well known and have general appHcability and can be used to 
address a variety of questions in molecular genetics inclttding gene expressxoti. genetic 
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linkage, and genetic variability (sec for example: M.Chee et al.. Science, Vol 274, pp 
610-613 (1996)). 

In an alternative embodiment, the method for identib^ng a conqpound capable to 
alter fhe CKH signalling response in a cell, comprises; 

5 a) contacting said ceUwthCRH in Ui^pt^srace and fift^ 

and 

b) determine the expression level of a polynucleotide comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO: 1, SEQ JD NO 3. SEQ ID 
NO,5, SEQ ID NO,7, SEQ ID N0.9, SEQ ID NO.ll, SEQ ID NO.IS^ SEQ ID N0.15, 
10 SEQ ID N0.17, SEQ ID N0.19, SEQ ID N0.21, SEQ ID N0.Z3. SEQ ID NO,25, SEQ 
ID N0.27, SEQ ID NO. 29. SEQ ID N031, SEQ ID N0.33, SEQ ID N0.35, SEQ ID 
N0.39, SEQ ID N0.4J, SEQID N0.43, SEQ ID NO,45, SEQ ID NO,47 or SEQ ID 
NO:49. 

To assess changes in expression levels, RNA or cDNA may be nsed directly for 
1 5 detection or may be anq>lified enzymatically by using PCaR. or other amplification 
techniques prior to analysis. Trefi^bly said analysis mediod comprises the use of a 
labelled oligonucleotide psrobe targeted lo a suitable region of the polynucleotiode* 
Accordingly, in a preferred embodiment the level of g^e transctiption is assessed tising 
* a probe which binds to a polynucleotide comprising a nucleic acid sequence selected 
20 from the group consisting of SEQ ID NO; 1, SEQ ID NO 3, SEQ ID NO-5, SEQ ID 

NO-7. SEQ ID N0.9, SEQ ID NO-11, SEQ ID N0.13, SEQ ID N0.15, SEQ ID NO,17, 
SEQ ID N0.19, SEQ ID N0.21, SEQ JD N0.23, SEQ ID NO,25, SEQ ID N0.27. SEQ 
ID NO, 29, SEQ ID N0.31, SEQ ID NO,33, SBQ ID N0.3S. SEQ ID NO J9> SEQ ID 
N0,41, SEQ n> N0.43, SBQ ID NO-45, SEQ ID NO*47 or SEQ ID NO:49. 
25 In another embodiment, an array of oligonucleotides probes comprising a 

nucleotide sequence encoding a protdin that modulates CRH signalling or fiagments 
theteof can be constructed to conduct efficient screening of gene expression. 

In another embodiment, an array of oligonucleotides probes comprising a 
30 nucleotide sequence encoding a protein that modulates CRH signalling or fragments 
thereof can be constructed to conduct efficient screening of gene expression. Array 
technology methods are well known and have general applicabillQ' and can be used to 
address a variety of questions in molecular genetics including gene expression, genetic 
linkage, and genetic variability (see for exanq^Ie: M.Chee et al.. Science, Vol 274, pp 
35 610-613 (1996)). 

case the genomic DNA is not used directly, mRNA may be isolated, and a 
first strand cDNA syntiiesis carried out. A second round of DNA synthesis can be 
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caiTied out for the production of the second strand. Subsequentiy by the specific 
PGR ainpliflcation an isolated cDNA can be obtained. If desired the double- 
stjtanded cDNA can be cloned into any suitable vector, for example, a plasmid, 
thereby fonning a ciDNA Hbary. In analogy to the above, it is possible to screen 
5 cDNA libraries constructed in a bacteriophage or plasmid shiilllB vector viih a 
labeled oUgonucleotide piobe targeted to any suitable regi on of the gene encoding a 
protein that modulates CRH signaUing. See e.g. VC^ T^opols: A Qmdg to 
VTRthnri and Application. Ed. M. lanis et al. Academic Press (1990). . 

Methods for constmcting cPNA libraries in a suitable vector such as a plastnid 
10 or phage for propagation in ptokaiyotic or enkaryotic cells are well known to those 
skilled in the art. [See e-g. Maniatis et dl. Supra]. Suitable cloning vectors are weU 
knovm and are widely available. 

m a further embodinjent changes in gene transcription ate determined at 
mRNA level Decreased or increased expression can be naeasured at the RNA level 
15 using any of the methods weU known in the art fbr the quantitation of 
polynucleotides, such as, for example; nucleic acid amplification, for mslance via 
PCR, RT-PCR; RNase pwtection; Northetn blotting and other hybridizatiod 
methods. Assay techniques that can be used to determine levels of a protein, such as 
a polypeptide of the present inventtoD. in a sample derived from a host are well- 
20 known to those of skill in the art. Such assay methods include radjotmmunoassays. 
competitive.bindhig assays. Western Blot analysis and EUSA assays. Assay 
techniques that can be used to determine the presence of protein denvatives or 
variants conq^iise amongst others mass spectrometry. 

25 It is dtus an ot^ect of the present invention to provide a mertiod for identtfying a 

compound capable to alter the CRH signalling response in a cell, said method 
comprising; 

a) contacting said cell with CRH in the presence and absence of said conqraund; 

b) detennine the amount of at least one p»tein that modulates corticotropin 
30 releasing hormone (CRH) signaling in said cell; and 

c) compare the amount of said protein in the presence and absence of said 
ocm^imd; 

whereby the protein that modulates corticotropin releasing hormone (CRH) 
signaling is being selected from the group consisting of SEQ ID N0.2, SEQ ID 
35 4 SEQ E) NO.e, SEQ ID N0.8. SEQ ID NO.IO. SEQ ID N0.12, SEQ ID 

Nai4, SEQ ID N0.16. SEQ ID N0.18, SEQ ID NO.20, SEQ ID N0.22, SEQ 
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BD NO^. SEQ ID N0.26. SEQ ID NQ.28. SEQ ID NO,30. SEQ ID N0.32. 
SEQ ID N0.34, SEQ ID N0.36, SEQ ID N0.38, SEQ ID NO.40, SEQ ID 
N0.42, SEQ ID N0.44, SEQ JD N0.46 and SEQ ID N0.48. 
Preferably, tite method to assay the amount of protein that modulates GRH signaling is 
5 using an antibody which binds to a polypeptide comprising an amino acid sequence 
selected firom tihe gmup consisthiB of SEQ JD N0.2, SEQ ID 4, SEQ ID Na6, SEQ TO 
N0.8. SEQ ID NO.IO. SEQ ID N0.12. SEQ ID N0.14, SEQ ID N0.16. SEQ ffi 
N0.18. SEQ ID NO.20. SEQ ID N0.22, SEQ JD N0.24. SEQ ID N0.26, OTQ © 
NO 28, SEQ ID NO.30. SEQ ID N0.32, SEQ ID N0.34, SEQ ID N0.36, SEQ ffi 
10 N0.38, SEQ ID NO.40. SEQ ID N0.42, SEQ JD N0.44, SEQ ID N0.46 and SEQ ID 

N0.48. _ »ju«^.. 

IbuB in another embodinumt, this invention provides a monospecific antibody 
immunologically reactive vdth a protein that modulates CBH signalling said protem 
being selected ftom the group consisting of SEQ ID N0.2, SEQ ID 4. SEQ ID NO 6, 

15 SEQ ID N0.8. SEQ ID NO.IO. SEQ ID N0.12, SEQ JD NO.H. SEQ ID N0.16. 
SEQ ID N0.18, SEQ ID NO.20. SEQ ID N0.22. SEQ JD N0.24, SEQ ID NO.M. 
SEQ ID N0.28, SEQ ID NO.30. SEQ ID N0.32. SEQ JD N0.34, SEQ ID N0.36. 
SEQ ID N0.38. SEQ ID NO.40. SEQ ID N0.42, SEQ ID N0.44. SEQ ID N0.46 
SEQ ID N0.48 and SEQ JD NO.50. Antibodies generated against polypeptides of 

20 tlie present invention may be obtained by administering the polypeptides or epitope- 
bearing fragments, analogs or cells expressing these to an animal, preferably a non- 
human a»imal, using loutine protocols. Pbr prepamtion of monoclonal antibodies, 
any technique ivhich provides antibodies produced by continuous cell line cultures 
can be used. Biamples include Ae hybridoma technique (Kohler, G. and MUstem. 

25 C. Nature (1975)256:495^97), the trioma technique, the human B-cell hj^doma 
technique (Kozbor et al, Immunology Today (1983)4:72) and the EBV-hyted^a 
technique (Cole et al. MONOCUDNAL ANTIBODIES AND CANCER 
TEIERAPY, pp.77-56, Alan R. liss, Jnc, 1985). 

Techniques fbr the production of single chain antibodies, such as those 

30 described in U.S. Patent No.4,946,778. can also be adapted to produce single chain 
antibodies to polypeptides of this invention. Also, tmsgpnic mice, or other 
organisms, including other mammals, may be used to express hmnanized antibodies. 

Tbe above^escjibed antibodies may be employed to isolate or to identify 
clones expressing the polypeptide or to purify the polypeptides by affimty 

33 dHomatography, . 

Antibodjes against polypeptides of the present invention may also be employed 
to treat the CRH metaboUsm related disorders such as CRH induced stress or 



fiTPlTIN 



-12- 



depiession amongst others. 

To detatmine iJie amovmt of protein that modulates CRH signalling, the 
antibodlBS according to the invention are used in conventional immunological 
techniques. Suitable immunological techniques ax© weU known to those sJdUed in 
5 art and include for example, EUSA, Western Blot analysis, competitive or sandwich 
immunoassays and the like, as is otherwise well known they all depend on the 
formation of an antigen-antibody immune complex wherein for the purpose of the 
assay, the antibody can be detectable labeled with, e.g. radio, enzyme or fluorescent 
labels or it can be Unmobilized on insoiuble caniras. 
10 Fore;^ainplelnanELI5A screening fbrmat the antibody is addedto asoUd 

phase (for example the bottom of amicwplate) which is coated wilh either the protein 
or a p^tide ficagraent thereof coupled to a earner (such as BSA). and then, adding an 
anti-immnnoglobin antibody (for example when tihe immunization is performed in 
mice, an anti-mouse immunoglobulin antibody is used. e.g. sheep-anti-mouse 
15 immunoglobulin (Ig)) conjugated with a detectable labd^such as an enzyme, preferably 
horseradish peroxidase, or a radioactive isotope such as 

It is thus an object of the invention to provide InMnttnoasBiws for tile 
determination or detection of protdbas that modulate CRH signalling in a sample, the . 
medtod comprising contacting the sample with an antibody to the proteins aocordmg to 
20 the invention and determining whether an immune con^lex is formed between liie 
antibody and said protein. These methods can either be performed on tissue samples 
or body fluid samples and generally comprise obtaining a sample from die body of a 
subject; contacting said sample with an imaging ejffective amount of a detectably 
labeled antibody according to the invention; and detecting the label to establish the 
25 presence of proteins that modulate CFH signalling in the sample. 

The measuring methods using the antibodies of the present invention are not 
particularly limited. Any measuring method may be used as long as the amount of 
antibodies, antigens or the antigens-antibody complexes corresponding to flie amount of 
the antigens to be measured is detected by chemical or physical means, and calculated 
30 fiom standard curves prepared by the use of standard solutions containing the anbgens 
in known amounts. For example, nephelometry. competitive metiiods, immunometnc 
methods and sandwich methods are suitably used. With respect to sensitivity and 
specificity, it is particularly preferred to use sandwich methods described below. 

In measuring methods using labeUing substances, radioisotopes, enzymes, 
35 fluorescent substances, luminous substeinces. etc. are used as labelUng agents. 
Examples of the radioisotopes include ^ "'l. and "C. Enzymes are usually 
made delectable by conjugadon of an appropriate substrate that, in turn catalyses a 
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detectable leactton. Examples thereof include, for example, beta-gedactosidase. beta- 
glucosidase, alkaline phosphatase, peroxidase and malate deydrogenase, prefeiably 
horseradish peroxidase. The luminous substances include, for example, lutninol, 
luminol derivatives, luciferin, aequorln and luciferase. Further, the avidin-biolin 
5 systems can also be used for labelling the antibodies and immunogpns of the piescnt 
invention. 

Accordingly, in a MihM aspect, tiie present invention provides for a mediod of 
identifying and obtaining compounds that alter die CRH slgnalBng response activity 
10 in a cell, comprising: 

a) contacting a ceU which expresses at least one protein coraprisiflg an amino acid 
sequence selected fiom the group consisting of SEQ ID N0.2, SEQ ID 4. SEQ ID 
N0.6, SEQ ID ND.8, SEQ ID NO.IO. SEQ ID N0.12, SEQ ID N0.14. SEQ ID 
N0.16. SEQ ID N0.18. SEQ ID >IO.20. SEQ ID N0.22, SEQ ID N0.24. SEQ 

15 ID N0.26. SEQ ID N0.28. SEQ ID NO.30, SEQ ID N0.32. SEQ ID N0.34, 

SEQ ID N0.36, SEQ ID N0.38, SEQ ID N0.40, SEQ ID N0.42, SEQ ID 
N0.44, SEQ ID N0.46 and SEQ ID NO,48. vith said test compound; and 

b) compare the CRH response activity of said cell in die presence and absence of 
saidconqiKyund. 

20 

Changes in merobiane potential can be measured using conventional 
electrophysiological techniques and when they become available, using novel higji 
throughput methods cujreently under development. Since the change in memhraiie 
potential are normally the resrilt of ion fluxes, as an alternative approach, changes in 

25 membrane potential can be measured inditecdy through the change in intracellular ion 
eoncentmlons using ion-sensitive fluotesoem dyes, including fluo-S, fluo-4. flutf-SN, 
ftwa red. Sodium Gteen, SBPI and other siinUar probes from suppUers tocluding 
Molecular Robes. Other fluorescent dyes, from suppUers including Molecular Probes, 
such as DIBAC 4 (3) or Di'4-Anepps can detect membrane potential changes. For 

30 example calcium and sodium ion fluxes can tiius be characterised in real time, using 
fluorometric and fluorescence imaging techniques, including fluorescence microscopy 
with or without laser confocal methods combined with hnage analysis algprlthms- 

In a preferred embodiment this assay is based around an instrument called a 
35 Ftuoiescence Imaging Plate Reader ((FUPR). Molecular Devices Corporation). -In its 
most common configuration, it excites and measures fluorescence emitted by 
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fluoiescem-based dyes. It uses an argon-ion laser to produce high power exidtation at 
488 mn of ^ fluorophoic, a system of optics to rapidly scan ihe over tbe bottom of a 96- 
/3S4-well plate and a sensitive, cooled CCD camera to capture the emitted fluoreficence. 
It also contains a 95-/384-Avell pipetting head allowing the instrument to deliver 
5 soludons of test agents imo the wells of a 96-/384'WeIl plate. The HJPR assay is 
designed to measure fluorescence signals from populations of cells before* during and 
after addition of compounds, in real time, from all 967384-wells simultaneously. 

It is dius an object of the present invention to provide a FUPR assay used to 
screen for and characterise compounds functionally active in modulating CRH response 

10 in cells, said cells expressing a protein selected from the group consisting of SEQ ID 
26, SEQ ID NO-28, SEQ ID NO,30, SEQ ID N0.32 and SEQ ID N0.34. 

In an alternative embodiment, the activity of the cell may be assessed using 
electrophysiological methods. Ther^K^ie. protehis modulating CRH signalling in a 
cell can be characterised using whole ceil and single channel electrophysiology. 

IS It is thus a fui&er object of this invention to provide a screwing method to 

identify compounds which modulate CRH signalling response activi|^ in a cell, said 
method comprising; 

(a) contacting a host cell expressing a protein selected firom the group consisting of 
SEQ ID SEQ ID 4, SEQ ID N0.6, SEQ ID NO,S, SEQ ID NO.IO, SEQ ID 

20 NOJ2, SEQ ID NO,14, SEQ ID N0.16, SEQ ID N0.18, SEQ ID NO-20, SEQ 10 
NO^, SEQ ID N0.24. SEQ ID N0.26, SEQ ID N0.28» SEQ ID NO.30, SEQ ID 
N0.32, SEQ ID NO,34, SEQ ID N0.36, SEQ ID N0.38, SEQ ID NO,40. SEQ ID 
N0.42, SEQ JD N0.44. SEQ ID N0.46 and SEQ ID N0.48, with a compound to be 
tested; 

25 (b) measuring the effect of the test compound on the membrane potential of said cell 
using electrophysiological techniques; and 

(c) compare the CRH response activity of said cell in the presence and absence of 
said compound. 

In a preferred embodiment the host cells are Xenopus oocytes and the 
30 electrophysiological measurement consists of measuring the membrane current using 
the voltage clamp technique at distinct memhrane potentials. 
Changes in enzyme activity of an enzyme tiiat modulates CRH signalling a said cell> 
can generally be measured or assayed in terms of tbe catalytic effect the enzyme 
produces* that is the conversion of its substrate into reaction product For example, for 
35 kinases one may assess the kinase activity using a substrate comprising the kinase 
specific phosphorylation site and by measuring the phosphorylation of the substrate. 
Siosilariy for phosphatases one may assess the phosphatase activity using a 



91 2002-OT-ie IZO 



-15- 

phosphorylated substrate and by measuring the dephosphotyladon of the substrate. 
These assays inay be petf earned both in the presence and absence of the compound to 
be tested. 

It is thus an object of the present invention to provide a method for identifying a 
5 compound capable to ajt^ the CRH signalling response activity in a ceU, said method 
comprising; 

a) contacting a mixture comprising a kinase selected from die group consisting 
of SEQ ID NO.IO, SEQ ID N0.12, SEQ ID N0.14, SEQ ID Nol6 and SEQ ID N0.18, 
with a source of phosphate and a stiitable Idnase substrate; 
10 b) incubating said mixture in the presence or absence of a said compound and ; 

measuring the lev^ of phosphoiylation of said substrate in the presence of said 
compound conq^aied to the level of phosphoiylation of said substrate in the absence of 
said test compound 

la the assay of the invention, the Idnase may be provided as a protein or it may be 
15 provided in the assay mixture as an mRNA encoding said kinase. When the assay 

comprises ceU-ftee components, the kinase is provided as the protein. When the assay 
is conducted in the milieu of a ceU, the kinase may be provided as either the protein or 
as an mRNA encoding said kinase, wherein, in order that the kinase be available in die 
•assay, the mRNA is translated and Wnase proeein is thereby produced. It wiU be 
20 appaxent fitom the Examples provided herein that it is a single matter to obtain mRNA 
specif the kinase and inject the mRNA into a cell for production of the kinase 
protein. Ibe kinase may also be provided by expression of a plasmid, which encodes 
die kinase protein. Standard molecular biology techniques may be used to constract 
operable plasmids encoding the kinase protein and to express the plasmid in cells 
25 (Sambrook,etal., 1989, In; Molecular Cloning: A Laboratory Manual. Cold Spring 
Harbor Laboratory, New York). 

As discussed herein, the mefliod of identifying a kinase modulator may be petfiimiBd 
either in vitro wherein the assay mixture is cell-ftee, in vitro wherein Uve cells are 
inchjded in the assay, or in vivo in an animal. Thus, in one aspect of the invention, the 
30 mixmre is contained vrithin a eukatyotlc ceU and the mefliod of the invention may be 
performed wheroin scane of the components of the assay mixture may be provided 
exogenously to a ceU my microinjection of the components therein, and some of the 
coDOfifments may be endogenous in the cell. 

Tbe tfflcm "endogenous in the cell" as used herein, means that die component is naniiaUy 
35 produced in the subject cell. 

The terai "exogenous to the ceU" as used herein, means diat die component is not found 
naturaUy in the subject cell, or is found dierein at a low level, and is added thereto. 
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When the method of the mvention is perfomed usmg a eukaiyotic cell, one or more of 
the kinase jaotdin, the Wtjase $uhsttate and the test confound may be Ejected into the 
eukaiyotic cell prior to the incubation. The cell so hijected is then incubated under 
conditions that faciUtate protein kinase activity and the level of protein kinase acdvity 
5 is subsequently measured following the incubation period using the assays described 
herein. 

The eukaryotlc cell that Is useful hi the methods of the invention may be any one of a 
Xenopus laevis oocyte, a Xenopus laevis enohtyo ceU, amammalian cell (such as al 
ann ceU), a Drosophila melanogaster S2 cell, a Dictyostefium discoideum cdl and a 
10 yeastceU. Still n«ire preferably, die eukaryoticceU is the minine pituitary cort^ 

derived adenoma cell line cell AtT-20. 

Hie sotitce of phosphate far nse hi the methods of the invention may be any common 
soume of phosphate, including, but not limited to, a nucleotide triphosphates such as, 
but not lunited to. ATP or OTP. In a preferred embodiment, the phosphate source has 

15 bound thereon a detectable label which label is transferred with the phosphate group to 
the kinase substrate during the reaction. In this manner, phosphoiylated ktoase substrate 
may be distinguished from non- phosphotylated kmase substrate in that the 
phosphorylated substrate wiU contam the detectable label whereas the non- 
phosphorylated substrate wiU not contam the hibd. In another embodiment, the 

20 phosphate 80uix» does not have bound thewon a detaectable label; histead, 

phosphoiylated kmase subslxale may be distinguished fiom non^ phosphorylated kinase 
substrate, tor faistancc by tecognition of one form of the substrate, but not the other, by 
an antibody- 

me detectable label which is useful in die methods of the hivention may include any 
25 known or heretofore unknown detectable label which is transferred to the kinase 
substrate upon transfer of a phosphate group thereto as a result of protein kinase 

activity. . «_ 

Labels which are useful include, but are not limited to, radioactive labels, such as r 

, and non-radioactive labels, such as Motin and the like. 

30 

m another erobodim^, the present hivention to provide a method for identifyhig a 
compound capable to alter the CBH signalling response activity in a ceU, said method 
con^rising; 

a) contacting a mixture comprising a phosphatase selected from the group 
35 consisting of SEQ ID N0.36 and SEQ ID N0.38, and a suitable phosphorylated 

substrate; 

b) hicubating said mixture in the presence or absence of a said coropoond and ; 
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measuiing the level of phosphorylation of said substrate in the presence of said 
compound compaied to the level of phosphorylation of said substrate in the absence of 
said test compound. 

As for the Kinase assay, the phosphatase in the assay of the invention, may be provided 

5 as a protein or ii may be provided in the assay mixture as an mRNA encoding said 
phosphatase. The phosphoiylated substrate is typically labeled with a detectable 
phosphate residue. Labels which at« useful include, but are not limited to, radioactive 
labels, such as y'^, "S , and non-radioactive labels, such as biotin and the like. For 
use in a phosphatase activity assay, fte substrate ptefetably consists of a peptide 

10 substrate, phosphoiylated at a tyrosine or serine residue, typically labeled with v^'P. In 
general, phospborjtolon may be accompUshed in a variety of ways. TypicaUy, a protein 
tyrosine kinase is used. For example, a soluble EOF-teceptor kinase in combination 
with . sup 32 P-labeJed ATP may be used to phosphorylate a tyrosine residue on a 
peptide of the piesent invendon. Such a phosphorylation reaction is typically allowed to 

15 proceed for about 2 hours at 30.degree. C. or overnight at room temperature. 

Phosphoiylated peptide, heremafler lefeired to as *'phosphopeptide", is then purified 
• ftom a phosphorylation reaction mixture. For example, peptide may be separated from a 
reaction nuxhue by addition of trichloroacetic acid and centtifUgatiott, whereby the 
peptide remahis in the supemate. Hie peptide is genetaUy ftnrther purified by column 

20 chromatography, e.g. , on C18. Purified phosphoiylated peptide may be lyophilized and 
stored at - 20.degree. C. prior to use. 

Following incubation, phosphopeptide which is not dephosphorylated ("non- 
dephosphoiylated phosphopeptide") is separated from radioactivity released by 
dephosphorylation of phosphopeptide (i.e.. ftom ftee radioactive phosphorus released 

25 by dephosphorylation). As used herein, tiie term "radioactive phosphorous" includes aU 
forms in which a radioactive phosphorus atom may be present on a tyrosine residue and 
mmoved by dephosphorylation. e.g.. as a phosphate group. TypicaUy, separation of 
non-dephosphorylated phosphopeptide from ftee radioactive phosphorus released by 
dephosphoiyJation of phosphopeptide is effected by centrifugation, following 

30 tennination of the dephosphorylation teactton by the addition of substances including 
nonradioactive phosphates and charcoal. Radioactivity in tiie supemate is determined 
by means well known to those of ordinary skill in the art Based upon the amount of 
radioactiWty added to ti»e assay mixtuie initially via the phosphopeptide and tfie amount 
of radioactivity detected at tiie end of tiie assay as radioactivity i-eleased by 

35 dephosphorylation. the phosphatase enzymatic activity of tiie sample assayed may be 
calculated. 



-18- 



It is also an embodiment of die present invention to provide a method for identifying a 
compound capable to alter tlie CRH signalling response activity in a ceU, said method 
comprising; 

a) contacting a cell which expresses at least one protein comprising an amino 
5 acid sequence selected from the group consisting of SBQ ID N0.26. SEQ ID N0.28, 

SEQ ID NO.30, SEQ ID N0.32 and SEQ ID N0.34 with said test compound; and 

b) compare the levels oof a second messenger, such as cAMP, cOMP, Ca or IP3 
in said cell, in the presence and alTseaice of said compomid. 

Levels of second messengers can be determined using art known techniques either in 
10 whole cells or cellular extracts comprising one of the aforen»ntioned ptDteins. 

A further method to identify a compound capable to alter CRH signalling in a caU is 
based on flie use of a gene, such as a ratter gene, ope«:ably linted to a gene pomoter 
or regulatory sequence element thereof characterized in that said gene promotBr or 

15 legulatoety sequence elemoat comprises a transcription factor binding site, wherein said 
transcription fector is cqjable of modulating CRH signalling in a cell. In a ptefencd 
embodiment the transcription factor capable of modulathig CRH signalltag in a cell Is 
being selected ftom SEQ ID NO^, SEQ ID N0.4, SEQ ID N0.6 and SEQ ID 
Accordingly, the present invention provides a recombinant DNA molecule comprising 
' 20 the gene promoter region as defined above. In the said recombinant DNA raoJecule. the 
promote legion can be operably linked to a nucl«c add molecule raicoding a 
detectable product, such as a reporter gene. The term "opearably linked", as used hernft, 
means functionally fiising a prmnoter >with a gene in the pcop^ frame to expsesa the 
gene under control of the promoter. As used herein, the term "reporiw ^ne" means a 

25 gene encoding a gene product that can be identi£ied using simple, inexpensive methods 
or reagents and that can be operably linked to the promoter region or an active fragment 
thereof. Reporter genes such as, for example, a jBiefly luciferase, 0-galactosidase. 
alkaline phosphatase, the bacterial chloramphenicol acetyl transferase or green 
fluorescent protein reporter gene, can be used to determine transcriptional activity in 

30 screemng assays according to the invention (see, for example, Goeddel (ed.), Methods 
Enzymol,, Vol. 185, San Diego:Academic Press, Inc. (1990); see also Sambrook, 
supra). In a preferred embodiment, the reporter gene is the firefly luciferase gene. 
The invention also provides a vector comprising die recombinant DNA molecule as 
defined above, as well as a host cell stably transformed with such a vector, or generally 

35 with the recombinant DNA molecule according to tiie invention. The tenn "vector" 
refers to any earner of exogenous DNA that is nsefhl for transferring the DNA into a 
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. host cell for lepHcatiion and/or apptopiiate expression of the exogenous DN A by the 
host cell. Accoidingly, in a specific embodiment said vector is an expression vector 
such as pC3L3luc, pBLCATS (LMBP 2451). pGMCSFlacZ (LMBP 2979), pEGFP or 
pSEAPbasic (DMB 3115),wherein LMBP and DMB numbers refer to the accession 
5 numbers of these expression vectors at the Belgian Co-ordinated Collections of Micio- 
orgamsms. 

In another aspect, the invention provides a method for identification of a compound 
moduladng CRH signalling activity, said method comprising the steps: (i) contacting a 

10 candidate agent witfi a gene promoter tegion as ttefined above; and (ii) detennhaing 
whether said candidate ag^t modulates expression <rf the detectable product, such 
modulation brang indicative ftjr an agent capable of modulating CRH signalling 
activi^. Hie detectable product refers either to the gene encoded protein or to the 
product of a i^ttac gene such as lucJferas^.P-galactosidase or green fluorescent 

15 protein. Mediods to quantify the detectable products are generally known in the art and 
include amongst others the use of a colorimetric substrate if the expression product is 
an enzyme, the use of specific antibodies in an RIA or EUSA assay or the msasuTBinent 
of the level of mRNA transcribed fmm genes operably linked to the promoter, wherein 
said mRNA can be measured either directly or indirectiy using standard procedures. 

20 Preferably, the gene promoter comprising a transcription factor binding site fta: a 

transcription factor selected ftom ftie group consisting of SEQ ID N0.2, SEQ tt> N0.4, 
SEQ ID N0.6 and SEQ ID N0.8. 



25 Identification cf the meleic acid sequences encoding proteins ct^Mtbie of 
modidating CRH signal^. 

In another aspect the present invention relates to isolated and purified nucleic add 
molecules which encodes proteins capable of modulating CRH signalUng, wherein said 
30 nucleic add molecule is either RNA, DNA. cDNA or genomic DNA. 

In particular, die present invention encompasses an isolated and purified nucleic 
acid molecule comprising a member selected ftom a group consisting of: 
(a) a nucleic add molecule encoding a protein that modulates CRH signalling 
35 having at least a 70% identity to a polypeptide comprising an amino add 
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sequence selected from the group consiBting of SEQ ID No.46 and SBQ tt> 
No.48; 

(b) a nuclcdc acid molecule which is complementary to the polynvcleotide of (a); 
(c) a nucleic acid molecule comprisiiig at least 15 sequential bases of the 
5 polynucleotide of (a) or (b); 

(d) a nucleic acid molecule that hybridizes under stringpnt conditions to the 
polynucleotide molecule of (a) or (b); and 

(e) a nucleic acid molecule encoding a ptotdn IJiat modulates CRH signalling 
comprising a nucleotide sequence of which is degenerated as a result of the 

10 genetic code to a nuclcotidB sequence of a polynucleotide of any of (a) to (d). 

Those skilled in the art will lecognize dial owing to flw degpneracy of the genetic 
code, numerous "sUent" substitutions of nucleotide base pairs could be introduced 
into the sequences identified as SBQ ID NO:45, SEQ D> NO 47 or SEQ ID NO:49 

15 without altering ibe identity of the encoded amino acidCs) or protein products. All 
such substitutions are intended to be witliin the scope of the invention. 

In a further aspect, the present invention lelates to Human purine permease 
polynucleotides. Such polynodeotides include isolated polynucleotides comprising 
a nucleotide sequence encoding a polypeptide which has at least 70% identity, 

20 preferably at least 80% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, to the amino acid sequence selected from the group 
consisting of SBQ ID NO:46 and SEQ ID NO:48, over the entire length said anuno 
acid sequence. In this regard, polypeptides which have at least 97% identity are 
highly preferred, while tiiose with at least 98-99% are more highly preferred, and 

25 tiiose with at least 99% identity are most highly ptefeiied. Such polynucleotides 
include a polynucleotide consisting essentially of a polynucleotide sequence 
selected from SEQ ID No.45. SEQ ID No.47 or SEQ ID No.49. 

Accordingly, in a ftirtiier aspect, tiie present invention provides for an 

30 isolated polynucleotide, comprising: 

a) a nucleotide sequence encoding a polypeptide which has at least 70% identity, 
preferably at least 80% identity, more preferably at least 90% identity, more 
preferably at least 90% identity, yet more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more prefembly at least 97-99% Identity to an 

35 amino acid sequence selected ftom the. group consisting of SEQ ID No. 46 and SEQ 
ID No.48; 
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b) a iiiucleotide sequence which has at least 70% Identity, preferably at least 80% 
identity, more preferably at least 90% identity, more preferably at least 90% identity, 
Yet mcwB preferably at least 90% identity, yet more preferably at least 95% identity, 
even mwe preferably at least 97-99% identity, to a polynucleotide selected &om the 

5 group consisting of SEQ ID No.45, SEQ ID No.47 and SEQ ID No.49. over the 
entire lesngth of said polynucleotide: 

c) a nucleotide sequence which has at least 70% identity, preferably at least 80% 
identity, more preferably at least 90% identity, more preferably at least 90% identity. 
Yet more preferably at least 90% identity, yet more preferably at least 95% identity, 

10 even more preferably at least 97-99% identity a polynucleotide selected from the 
group consisting of SEQ ID No.45. SEQ ID No.47 and SBQ ID No.4^, over the 
entire coding region of said polynucleotide; and 

d) a nucleotide sequence consisting of a polynucleotide selected ftom the group 
consisting of SEQ ID No,45, SEQ ID No.47 and SEQ ID No.49. 

15 The polynucleotides as outlined above are in particular provided for use in a 
screening method or diagnostic method according to the invention. In particular lo 
identify capable of modulating CRH signaling in a cell or to diagnose altered CRH 
ntetabolism in an individual. 

Identity or siraUatity, as known in tiie ait. are ndationsbips between two or 

20 more polypeptide sequences or two or more polynucleotide sequences, as determined 
by comparing the sequences, to tibie art, identity also means the degree of sequence 
relatedness between polypeptide or polynucleotide sequences, as tile case may be, as 
detcnnined by the match between strings of such sequences. Botii identity and 
similarity can be readily calculated (Computational Molecular Biology, Lesk. A. M., 

25 ed.. Oxford University Press. New York. 1988; Biocomputing: Mtoimatics and 
Genome Projects, Smiti). D. W.. ed. Academic Press, New Yodc. 1993; Computer 
Analysis of Sequence Data, Part I. Griffin, A. M., and Griffto, H. G-. eds., Humana 
Press. New Jersey. 1994; Sequence Analysis in Molecular Biology, von Heii^e, G., 
Academic Pwsss, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux. 

30 J., eds.. M Stockton Press, New York, 1991). While tiiere exist a number of 
methods to measure identity and similarity between two polynucleotide or two 
polypqpttde sequences, both terms are weU known to skilled artisans (Sequence 
Analysis in Molecular Biology, von Heinje. G.. Academic Press, 1987; Sequence 
Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New Yodc, 

35 1991; and Carillo, H.. and lipman, D.. (1988) SIAM J. Applied Math.. 48. 1073. 
Methods commonly employed to determine identity or simUarity between sequences 
include, but are not Umited to tiiose disclosed in Carillo, a, and Upman, D., (1988) 
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SIAM J. AppUed Malh.. 48. 1073. Prefenied methods to determine identity are 
designed to give tl» largest match between the sequences tested. Methods to 
detennine idraitity and similarity are codified in computer programs. Pi^fetted 
computer program methods to detemiine identity and similarity between two 
sequences include, but are not limited to. GCG program package (Dev««ux, J., et 
al.. (1984) Nucleic Acids Research 12(1), 387), BLASTP. BLASTN. and FASTA 
(Aischul, S. F. et al., (1990) J. Molec. Biol. 215, 4(J3). 

The nucleic acid sequence encoding a piotran capable of modulathig CRH 
activity, or fragment thereof, can be isolated ftom a tissue in which said g^e Is 
expressed, such as but not limited to, brahi, hart, kidney, pancreas, liver and aWn. 
Said sequence can also be isolated ftom mammals oflier than human and moose- 
Other cells and ceU lines may also be suitable for use to isolate mammalian purine 
pennease cDNA. Sdection of suitable cells may be done by screening for CRH 
modulating activity in cell extracts or in whole cell assays, as described herein. 
15 Cells that possess CRH modulating activity in any one of these assays may be 

suitable for the isolation of purine permease DNA or mRNA. 

• Any of a variety of procedures known in the art may be used to molecularly 

clone DNA encoding a protein according to the invention. In one method. mRNA 
. is isolated, and first strand cDNA synthesis is carried out. A second round of DNA 

20 synthesis can be carried out for the production of Ihe second Strand. Subsequently 
by the specific PGR an^Hflcation of DNA fragments through the design of 
degenerate oligonucleotidB primers ftom the amino acid sequence of the purified 
protehi that modulates CRH signalling, an isolated cDNA can be obtained. If 
desired the double-stranded cDNA can be cloned into any suitable vector, for 

25 example, a plasmid. thereby forming a cDNA libaiy. Another method is to screen 
cDNA Hbi^es constracted in a bacteriophage or plasnoid shuttle vector with a 
labeled oHgonucleotide probe targeted to any suitable region of SBQ tD NOJ 1, 
SEQ ID NO 3. SBQ ID N0.5, SEQ ID N0.7, SEQ ID N0.9, SBQ JD NO.ll, SEQ 
ID N0.13. SEQ ID N0.15, SEQ ID NO,17, SEQ ID NO.i9. SEQ ID N0.21, SEQ 

30 ID NO^, SEQ ID N0.25. SEQ ID NO,27, SEQ ID NO. 29. SEQ ID N0.31, SEQ 
ID N0.33, SEQ ID N0.35, SEQ K> N0.39, SEQ ID N0,41. SEQ ID N0.43, SBQ 
ID N0.45, SEQ ID N0.47 or SEQ ID NO:49. See e.g, pH? Pmtoroiff; A Qwde tq 
j ^yethod and ApnUcation. Ed. M. Innis et al. Academic Press (1990). . 

Methods for constructing cDNA libraries in a suitable vector such as a 

35 plasmid or phage for propagation in ptokaryotic or eukaryotic cells are well known 
to tfiose skilled in the art [See e.g. Maniatis et al. Supral Suitable cloning vectors 
ate well known and are widely available. 
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It is readily apparent to those skillfsd in tiie art tfiat other types of libraries, as 
well as libraries constructed from other cells or cell types, may be osrful for 
isolating the nucleic acid sequences according to the invention. Orfier types of 
libiaries include, but aite not limited to, cDNA libraries derived from other cells, 
from organisms other than human and mouse, and genomic DNA libraries that 
include YAC (yeast artificial chromosome) and cosmid libraries. Construction of 
genomic DNA libraries can be pCTfoimed by standard techniques well known hi the 
art. Well toiown genomic DNA library construction techniques can be found in T. 
Maniatis ai. Molecular Onninpi A Lahmatorv Manual. 2d Ed Ch^. 14 (1989). 

The skilled artisan will appreciate ttiat, in many cases, an isolated cDNA 
sequence wiU be incomplete, in fliat the region codhig for liie polypeptide is short at 
the 5* end of the cOJNA. This is a consequence of reverse transcriptase, an enzyme 
with inherently low 'processivity ' (a measure of the abiUty of the enzyme to remain 
attached to the template during the polymerisation reaction), failing to complete a 
DNA copy of the mRNA template during the l** strand cDNA synthesis. 

ThMe are several methods available and well known to those skilled in the 
art to obtain fOll-length cDNAs, or extend short cDNAs, for example those based on 
the method of Rapid Amplification of cDNA ends (RACE) (FrohDoan et al., 1988, 
PNAS USA 85, 8998-9002), or recent modifications of this technique, exemplified 
by ttie K^toathon™ technology (Qontech Laboratories Inc.). 

In order to clone the polynucleotidB encoding aprotein according to the 
invention by the above methods, the ammo acid sequence of the polypeptide 
encoded by said nucleic acid sequence may be necessary. To accomplish this, the 
proteins according to the invention, may be purified and partial amino acid 
sequence determined by automated sequenatois. It is not necessary to determine die 
entire amino acid sequence, but the linear sequence of two regions of 6 to 8 aouno 
acids fi-om the protein is determined for the production of primeia for PGR 
amplificatioo of a partial DNA fragment 

Once suitable amino add sequences have been identified, the DNA 
sequences capable of encoding them are synthesized. Because die graietlc code is 
degenerate, more than one codon may be used to encode a particular amino add, 
and th^oie, the amino acid sequence can be eacodsd by any of a set of similar 
DNA oligonwleotides. Only one member of die set will be identical to the 
polynucleotide sequences according to the invention and will be capable of 
hybridizing to DNA encoding the desired protein, even in the presence of DNA 
oligonucleotides with mismatches. DNA isolated by these methods can be used to 
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screra DNA libiaries from a variety of cell types, from invertebrate and vertBlwate 
$outce$, and to isolate homologous genes. 

polypepHdes 

5 In a iiirther embodiment this invention relates to a polypeptide m a 

substantially pme form which modulate C3RH signalling wherein said polypeptide is 
encoded by an Isolated and purified nucleic add molecule accoicding to the 
invention. In a prefencd embodiment die polypeptide has the amino acid sequence 
selected from the gtoup consisting of SEQ ID NO 46, SEQ ID NO 48 and 

10 functional analogs thereof 

The protein according to the invention tocludes all possible amino add 
variants encoded by the nucleic acid according to the invention including a 
polypeptide encoded by said molecule and having conservative amino acid changes. 
Those skilled in the att will recognize that theprotein which modulate CEH 

15 signallmg could be obtained by a plurality of recombtoant DNA techniques 
includhig, for example, hybridization., polymerase chain reaction (PGR) 
amplification, or <fe novo DNA synthesis (See e.g., T. Maniatis et ai. 
qiamn p A Laboratorv Manual. 2d Ed Chap. 14 (1989)). 

Purified biologically active protetai that modulates CRH signallmgs may have 

20 several diflferent physical ftrnns. The polypeptides according to the invention may 
exist as fiin-lengdi nascent or unprocessed polypeptides, or as partially processed 
polypeptides or combinations of processed polypeptides. The full-length nascent 
polypeptide may be post-tcanslationally modified, amongst other, by specific 
proteolytic cleavage events tiiat result m die formation of fragments of die full-lengdi 

75 nascent polypeptide. A fragment, or physical assodation of fragments may have the 
ftill biological activity assodated witii proteins according to the invention; however, 
the degree of CRH modulating activity may vary between individual fragments. 

Also preferred in this aspect of tile invention are fingraents characterized by 
structural or functional atiribuies of tile polypeptide. Preferred embodiments of fte 

30 invention in tins regard include fragments tiiat con^se alpha-helix and alpha-helix 
forming regions, betarsheet and beta^heet-fbmoing regions, turn and turn-forming 
regions, coil and coU-forming regions, hydrophilic regions, hydrophobic regions, 
alpha amphipathic le^ons. beta amphipathic regions, flexible regions, surface- 
forming regions, substrate binding region, high antigenic index regions of tiie 

35 polypeptide of the invention, and combinations of such fragments. Preferred regions 
are tiiose that mediate activities of die polypeptides of the invention. Most highly 
piefened in tiiis regard are fragments tiiat have a chemical, biological or other 
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activity of the response iBgulator polypeptide of the invention, including those with a 
similar activity or an improved activity, or with a decreased undesirable activity. 

Recombinant expression of polymcleotides encoding protein wMch modulate CBH 
5 activity 

In another embodiment polynucleotides according to the invention may be 
recorablnantly expiessed by molecular cloning into an expression vector containing 
a suitable promoter and other appropriate transcription regulatory elements, and 

10 transfewed into prokaiyotic or eukatyotic host cells to produce a protein that 
modulates CRH signaUlng. Techniques for such manipulations are fuUy described 
in Manlatis, T, gt M., supra , and are well known in the art 

Therefore, in a fiirther aspect Ihis mvention provides an exptesslon vector for 
expression of a protdn tihat modulates CRH signallhig in a recombinant host, wherein 

15 said vector contains a nucl^c add sequence encoding a proteto that modulates CRH 
signaUing and functional analogs theteof . In a more preferred aspect of tiiis invention 
this expiession vector contains a nucleic acid molecule encoding a protein that 
modulates CRH signalling, having a nucleotide sequence selected from a group 
consisting of: SEQ ID NO:45. SEQ ID NO 47. SEQ ID NO:49 and functional analogs 

20 thereof or contains genomic DNA encoding a protein tiiai modulates CRH signalling. 

Expression vectors are defined herein as DNA sequences that are requited 
for die transcription of cloned copies of genes and ttie translation of their mRNAs in 
an ^ropriate host Sucli vectors can be used to express eukaryottc genes hi a 
variety of hosts such as bacteria including & S2fi» cyanobacteria, plant cells, insect 

23 cells, amphibian cells, fungal cells includhig yeast cells, and animal cells. 

SpcdficaUy designed vectore allow the shuttUng of DNA between hosts 
such as bacteria-yeast or bacteria-animal ceUs or bacteria-fungal ceUs or bacteria- 
invertebrate cells. An appropriately constructed expression vector may contahi: an 
origin of repUcation for autonomous replication in host cells, selectable markers, a 

30 limited number of useful restriction enzyme sites, a potential for high copy number, 
and active promoters. A promoter is defined as a DNA sequence that directs RNA 
polymei-ase to bind to DNA and initiate RNA synthesis. A stcong promoter is one 
ti»at causes mRNAs to be initiated at high ftequency. Expression vectois may 
include, but are not limited to. cloning vectors, modified clomng vectors. 

35 Specifically designed plasmids <k viruses. 
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The isolated and purified nucleic acid molecules, according to the invention, 
encoding a protean which modvdates CRH signalling may be cloned into an 
expression vector for expression in a recombinant host ceU. Recombinant host ceUs 
may be prokaryotic or eukaiyotlc, including but not limited to bacteria such as R 
5 cdi, fungal ceUs such as ycasi, amphibian cells such as Xenopus oocytes, 
mammalian ceUs including but not limited to cell lines of human, bovine, poiclne, 
monkey and rodent origin, and insect cells including but not limited to Drosophila- 
and silkworm-detived cell lines. CeU lines derived ftom mammalian species which 
may be suitable and which are commetcially available, include but are not limited 
10 to, CV-1 (ATCC CO. 70), COS-1 (ATCC CBL 1630), COS-7 (ATCC CRL 1651), 
CHO-Kl (ATCC CCL 61), 3T3 (ATCC CCL 92), N1H»T3 (ATCC CRL 1638). 
HfeU (ATCC CCL 2). C127I (ATCC CRL 1616). BS-C-1 (ATCC CCL 26), MRC- 
5 (ATCC CCL 171), l^cells, neuroblastoma, glial cells and HEK-293 (ATCC 
CBL1573). 

15 Tlieieforc, in a further embodiment this invention relates to a recombinant 

host cell containing a recombinanUy cloned nucleic add molecule ojcoding a 
protein that modulates CRH signaUing or functional analog thereof. In a fimher 
aspect the recombinant host cell acccfitding to the invention contains a nucleic acid 
molecule which is either genomic DNA or has a nucleotide sequence selected fttan 

20 a group consisting of: (SEQ ID NO:45); (SEQ ID NO 47); (SEQ ID NO:49): and 
functional analogs thereof « 

The expression vector may be introduced into host cells via any one of a 
number of techniques including but not limited to transformation, transfection, 
protoplast fijsion, Upofection, and electtoporation. The expression vector- 

25 containing cells ate clonaUy propagated and analyzed to determine whether they 
produce a protein that modulates CRH signalHng. IdetJtification of pcnneases 
expiessing host cell clones may be done by several means, including but not limited 
to immunological reactivity with antibodies directed against the polypeptWes 
accotding to the invention, and the presence of host cell-associated mammalian 

30 purine permease activity. 

Tlins, the present invention also relates to a process fiw expression of protein 
that modulates CRH signalling in a recombinant host cell, comprising cultoiing the 
host cells aecotding to the invention under condition which allow exptession of the 
protein that modulates CEIH signalling from the expression vector as outlined 

33 herein. The proteins of this invention may be synthesized either by direct 
expression or as a fusion protein comprising the protein of interest as a translational 
fusion with another piotein or peptide that may be removable by self, enzymatic or 
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cheinical cleavage. Therefore, in a particular embodiment this iioivetttlon provides 
the proteins according to tiie invention wherein said pdypetidcs ate part of a fUsion 
protein. 

It is often observed in die production of certain peptides in recombinant 
5 systems that expression as a fiislon protein prolongs the life span, increases the 
yield of the desued peptide, or provides a convenient means of puii^g the 
protein. TWs is particularly relevant when expressing mammalian proteins in 
prokaryotic hosts. A variety of pqrtldases (e.g. enterokinase and thnnnbin), which 
cleave a polypeptide at specific sites or digest, the peptides from the amino or 

10 cfitthoxy tracminl (e.g. diaminopeptidase) of Hut peptide chain are known. 
Fuithenno«e, particular chemicals <e.g. cyanogen bromide) will cleave a 
polypeptide chain at specific sites. The skilled artisan will appreciate the 
muodifications necessary to the amino add seqpience <and syn&etic or semi-synthetic 
coding sequence if recombinant means are employed) to incorporate site-specific 

IS internal cleavage sites. See e.g., P.Carter, "Site Specific Proteolysis of Fusion 
Proteins", Chapter 13, in Protein Purification:. From Molecular MechaaiBms to 
Large Scale Processes. A merican Chemical Society, Washington, P.C, (1990). 

Furthermore, one could use, e.g., a mammalian cell that ahieady compdsea in 
its genome a nucleic acid molecule encoding a proiran that modulates CRH 

20 ngnalling as described above, but does not express the same or not in an appropriate 
manner due to, e.g., a weak promoter, and introduce into the mammalian cdl a 
regulatory sequence such as a strong promoter in close proximity to the endogenous 
nucleic acid molecule encodmg said purine permease polypeptide so as to hiducc 
expression of the same. 

25 As such a recombinant host cell containing a polynucleotide encoding a 

protein which modulates CRH signallmg under the control of a heterologous 
transcription and/or regulatory sequence or protein, would be another embodiment of 
this invention. 

Jxk this context the tacm "r^atoty sequence" denotes a nucleic acid 
30 molecule that can be used to increase the expression of the purine pamease 
polypeptide, due to its integration into the genome of a cell in close proximity to the 
CRH modulating protehi-encoding gene. Such regulatoty sequences comprise 
promoters, enhancers, mactivated silencer intron sequences, SUTR m&ot STJTR 
coding regions, protein and/or RNA stabilizing elements, nucleic acid molecules 
35 encoding a regulatory protein, e.g., a transcription factor, capable of inducing or 
triggering the expression of the CRH modulating protein-encodhig gene or other 
gene expression control elements which are known to activate g&os expression 
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and/or increase the amount of the gene product. The introduction of said icgulatoty 
sequence leads to increase and/or induction of expression of polyp^tides. which 
modulate CRH signalling, resulting in the end in an increased amount of said 
polypeptides in the cell. Thus, the present invention is aiming at providing de nm>o 

3 and/or increased expression of polypeptides that modulate CRH signalling. 

Inttoduction of the construct into the host ceU can be effected by calcium 
phosphate transfection. DEAE-dextran mediated transfection, cationic Upid- 
mediated transfection, electroporation, transduction, infection, or other methods. 
Such methods are described in many standard laboratoty manuals, such as Davis, 

10 Basic Methods In Molecular Biology (1986). II is specifically contemplated thst 
polypeptides, which modulate CRH slgnaUing may in fact be exptesaed by a host 
cell lacking a recombinant veclOT. 

Ill addition, ejtpression of polynucleotides according to the invention may 
also be performed using in vitro produced synthetic mRNA. Synthetic mRNA or 

15 mRNA isolated jficom cells capable of modulating CBH signaling can be efflciently 
translated in various cell-free systems, including but not limited to wheat germ 
extracts and reticulocyte extracts, as well as efficiently translated in cell based 
systems, deluding but not Umited to microh^jectlon into frog oocytes, with 
microinjection into frog oocytes bdnggSDeiaUyptefetted. .. 



20 



Transgenic non-human tatimeUs 

Tlie present invention also relates to a metiiod for the production of a 
transgerric non-human animal, preferjtbly transgenic mouse, comprising introduction 
of a polynucleotide or vector of the invention into a germ ceU, an embryonic cell. 

25 stem ceH or an egg or a cell derived therefrom. The non-human animal can be med 
in accordance with a screening method of the invention described herein and may be 
a non-b^genic bealtiiy animal, or may have a phosphate uptake or leabsorption 
disorder, preferably a disorder caused by at least one mutation in the piotdn that 
modulalBs CRH signaUing. Such transgenic animals ate weU suited for, e.g., 

30 pharmacological studies of dmgs in connection with mutant forms of tiie above 
described polypeptides. Production of transgenic embryos and screening of tiiose can 
be performed. e.g., as described by A. L. Joyner Ed., Gene Targeting, A Practical 
Approach (1993), Oxford University Press. The PNA of tile embryonal membranes 
of embryos can be analyzed using, e-g., Southern blots with an appropriate ptobe; 

3S see supra. 
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Ptcfexably. the transgenic non-human anunail of the invention fUrther 
comprises at least one inactivated vwld type allele of the corresponding tnammallan 
CRH modulating protein-encoding gene; see supra. This embodiment allows for 
example, the study of the interaction of various mutant forms of polypeptides 

5 according to the invention on the onset of the clinical symtoms of disease related to 
disorders in CRH metaboHsm. All Ae appUcalions that have been herein before 
discussed with regard to a transgenic animal also apply to animals carrying two, 
three or moie transgenes; e.g encoding neutial endopeptidase (NEP). It might be 
also desirable to inactivate protein that modulates CRH signalling expression or 

10 function at a certain stage of development and/or life of the transgenic aninial. This 
can be achieved by using, jfor example, tissue specific, developmental and/or ceU 
regulated and/or imlucible promoters which drive Has expression of, eg., an 
antisense or ribozyme directed against the RNA transcript encoding the protein 
capable of modulating CRH signaUing; see also supra. A suitable inducible system is 

15 for example tetracycUne-regnlated gene expression as described, e.g.. by Gossen and 
Bujard (Proc. Natl. Acad. Sci. 89 USA (1992). 5547-5551) and Gossen et al. (Trends 
Biotech. 12 (1994), 58-62). Similar, the expression of the mutant protein that 
modulates CRH signalling may be conbx>lled by such regul^oiy elanettts. 

20 FuithennoiB, the invention also >«lates to a transgenic mammalian cell which contains 
(preferably stably integrated into its genome) a nud^c add molecule according to 
the invention or part thereof, wherein the transcription and/or expression of the 
nucl^c add molecule or part thereof leads to redaction of the ayndiesis of a 
protein that modulates CRH signalling. 

25 

In a preferred embodiment, the reduction is achieved by an anti-sense, sense, ribozyme, 
co-suppiession and/or dominant mutant effect "Antisense" and "antisense nudeotidea" 
means DNA or RNA constructs which blodc the expression of the naturally occutring 
gene product 

30 "niB provision of tiic polynucleotidB according to the invention opens up the 
possibility to produce transgenic non-human animals with a reduced level of tfie 
protein as described above and, thus, with a defect in phosphate metaboUsm. 
Techniques how to achieve this are well knoAvn to the person skilled in the art 
These include, for example, the expression of antisense-RNA, ribozymes, of 

35 molecules which combine antisense and ribozyme functions and/or of molecules 
which provide for a co-suppression effect; see also supra. When using tiie 
antiseDse approach for reduction of the amount of protehi that modulates CRH 
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signallingB in cells, the nucledc acid molecule encoding the antisense-RNA is 
preferably of homologous origin vdth respect to the animid species used for 
transformation. However, it is also possible to use nucleic acid molecules v/Wcb 
display a high degree of homology to endogenously occurring nucleic acid 

5 molecules encoding a protein that modulates CBH signalling, to this case the 
homology is preferably higher than 80%. particularly higher than 90% and stUl 
more preferably higher than 95%. The reduction of the synthesis of a protem 
accoiding to the invention in the transgenic mammaUan cells can result in an 
alteration in, e.g., adenine teabsoiption. tn transgenic ammals compiismg such 

10 cells this can lead to various physiological, developmental and/or motphological 



Thus, the present invartion also Mates to transgenic noo-human animals con^sing 
the above-described Ijansgeoic cells. These may show, for example, a deficiency in 
15 cm metabolism conqraied to wild type ammals due to the stable or ttansient 
presence of a foreign DNAiesulting in at least one of the following feawres: 

(a) disruption of (an) endogenous gene(s) encoding a protein capable of 
modulating CRH signalhng; - 

(b) expression of at least on antisense RNA and/or libozyme agahist a transcript 
20 comprising a polynucleotide of the invention; 

(c) expression of a sense and/or non-translatable mRNA of the polynucleotide of 
the invenlion; 

(d) escpiession of an antibody of the invention; 

<e) incorporation of a functional or non-functional copy of the regulatory 
25 sequence of the invention; or 

(f) incorporation of a recombinant DNA molecule or vector of the invention. 

With the polypeptides, their encoding polynucleotides and vectors of the invention, it 
is now possible to study in vivo and In vitro the efficiency of drugs in relation to 

30 particular mutations in ptotein that modulates CRH signallings of a patient and the 
affected phenotype. Furthermore, mutant forms of polypeptides of the invention can 
be used to detemjine the pharmacological profile of drugs and for the identification 
and preparation of further drugs which may be effective for tiie treatment of 
disorders related to the CRR metaboUsm, in particular for tiie ameUoration of CRH 

35 induced stress or depression. 
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It will thus be appreciated that the present invention also relates to a mediod for 
preventing) treating or ameliorating a medical condition related to a disorder of CRH 
metabolism including CRH receptor related disorders which comprises 
administexing to a mammalian subject a therapeutically effective amount of the 
5 polypeptides, the polynucleotides or the vectors encoding a protein capable of 
modulating CRH signalling of the present invention. 

Diagnostic Assays 

This invention further relates to the use of polynucleotides of the present invendon 
10 as diagnostic reagents. Detection of a mutated form of the gene characterised by the 
polynucleodde of SEQ ID NO: 1, SEQ ID NO 3, SEQ ID N0.5, SEQ ID N0.7, SBQ 
ID N0.9. SEQ ID NO.ll, SEQ ID NO-13. SEQ ID SEQ ID N0.17. SEQ ID 

N0.19, SEQ ID N0.21, SEQ ID N0.23, SEQ ID N0.25, SBQ ID N0.27, SBQ ID 
NO. 29, SEQ ID N0.31. SEQ ID NO-33, SEQ ID N0.35. SEQ ID N0.39, SEQ ID 
15 N0.41, SEQ ID NO,43, SEQ ID N0.45. SEQ ID NO,47 or SEQ ID NO:49 which is 
associated with a dysfunction will provide a diagnostic tool that can add to, or 
define, a diagnosis of a disease, or susceptibility to a disease, which results from 
.under-expresslon, over-expression or altered spatial or temporal expression of the 
gene. Individuals carrying mutations in tiiie gene may be detected at the DNA level 
20 by a variety of techniques. 

It will thus be appreciated that this invention provides a method of 
diagnosing a pathological condition or a susceptibility lo a pathological condition in 
a subject felated to a disorder of CRH activity ccnnprising: 

(a) deb^noDoning the presence or absence of a mutation in the polynucleotide 
25 according to the invention; and 

(b) diagnosing a pathological condition or suw^ptibllity to a patiiologicaj 
condition based on tile presence or absence of said mutation. 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from 
blood, urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be 

30 used diiectly for detection or may be amplified enzymatically by using PGR or other 
amplification techniques prior to analysis. RNA of cDNA may also be used in 
similar fashion. Deletions and insertions can be detected by a change m size of the 
amplified product in comparison to the nomiai genotype. Point mutations can be 
identified by hybridising amplified DNA to labeled mammalian purine pemiease 

35 nucleotide sequences. Perfectiy matched sequences can be distinguished from 
mismatched duplexes by RNase digestion or by differences in melting temperatures. 
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DNA sequence diffeiences may also be detected by alierations in dectrophorettc 
mobility of DNA ficegments in capilary electtophoresis columns or gels, with or 
without denaturing agents, or by direct DNA sequencing (e.g., Myere et al„ Science 
(1985)230:1242). Sequence changes at specific locations may also be revealed by 

5 specific restriction endonucleases, nuclease protection assays, such as KNase and S 1 
protection or a chemical cleavage method (see Cotton et al., Proc Natl Acad Sci USA 
(1985) 85: 4397-4401). In another embodiment, an array of oligonucleotides probes 
comprismg a nucleotidB sequence encoding a protein capable of modulating CRH 
activity or j&agments thereof can be constructed to conduct emclent screening of 

10 e.g., genetic mutations. Array technology methods are well known and have gencsral 
appUcabiUty and can be used to address a variety of questions in molecular genetics 
including gene expression, genetic Hnkage, and genetic variaWlity (see for example: 
MCajee et al.. Science, Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a 

15 susceptibility to the diseases through detection of mutations in the CRH modulating 
protein-encoding gene by tile metiiods described. In addition, such diseases may be 
diagnosed by metiiods comprising deteonining j&om a sample derived ftom a sul^|ect 
an abnorraahy decreased or increased level of polypeptide or tuBNA, as well as by 
detenmning fiom said saniples tiie presence of protean derivatives conqrarad to the 

20 normal stroctuw. Decreased or increased expression can be measured at the RNA 
level using any of tiie methods wcU known in Ae art for tiie quantitation of 
polynucleotides, such as. for example; nucleic add amplification, for instance via 
PGR, RT-PCRs RNase protection; Northran blotting and otfier hybridization 
metiiods. Assay techniques tiiat can be used to determine levels of a protein, such as 

25 a polypeptide of the present invention, in a sample derived ftom a host ate weJl- 
known to tiiose of skill in tiie art Such assay metiiods include radioimmunoassays, 
competitive-binding assays, Western Blot analysis and ELBA assays. Assay 
techniques tiiat can be used to detetmine tiie presence of protehi derivatives or 
variants craiprise amongst otiiers mass spectrometry. 

30 Thus in anotiier aspect, the present invention provides a method of 

diagnosing a patiiological condition or a susceptiWUty to a patiiological condition in 
a subject related to a disorder of prolonged CRH exposure comprising: 
(a) determining tiie presence or amount of expression of tiie polypeptide or a 
derivative thereof according to the invention in a biological sample; and 

35 (b) diagnosing a patiiological condition or susceptibility to a patiiological 
condition based on tiie presence or amount of expression of tiie polypeptide or of a 
draivative thereof. 
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In particulat the ptesent invention provides a method of diagnosing a CRH 
induced gcaie esxpression profile in an individual, said tnethod comprising; 

a) obtaining a biological sample of said individual; and 

b) deteonino the amount of at least one protein that modnlates coffdcottoplii 
5 releasing hormone (CRH) signaling in said biological sanqile; 

wheieby the protein that modulates corticotropin releasing hormone (CRH) 
signaling is being selected firam the group consisting of SEQ ID N0.2. SEQ ID 
4. SEQ ID N0.6. SEQ n> N0.8. SEQ ID NO.IO. SEQ ID N0.12, SEQ ID 
N0.14, SEQ ID N0.16. SEQ ID N0.18, SEQ ID NO:20, SEQ ID N0.22, SEQ 
10 ID NO^. SEQ ID N0.26, SEQ ID N0.28, SEQ ID NO-30, SEQ ID N0.32, 

SEQ ID N0.34, SEQ ID N0.36. SEQ ID N0.38. SEQ ID NO.40, SEQ ID 
N0.42, SEQ ID NO,44, SEQ ID N0.46 and SEQ ID N0.48 
Preferably the amount of said ptoieins is detenoined either at the protein level, 
preferably using antibodies that bind thereto, tir at the gene transcription level, 
15 preferably using probes that bind to a polynucleotide encoding an amino acid sequence 
selected fiom the group consisting of SEQ ID N0.2, SEQ ID 4, SEQ ID N0.6, SEQ ID 
N0.8, SEQ ID NO,10, SEQ ID N0.12, SEQ ID N0.14, SEQ ID N0.16, SEQ ID 
N0.18, SEQ ID NO.20, SEQ ID N0.22, SEQ ID N0.24, SEQ ID NO:i6, SEQ ID 
N0.28, SEQ ID NO.30, SEQ ID N0.32. SEQ ID N0.34, SEQ ID N036, SEQ ID 
20 N0.38, SEQ ID NO.40. SEQ ID N0.42. SEQ ID N0.44. SEQ ID N0.46 and SEQ ID 
N0.48 

Alternatively the CRH induced gene expression profile is dotetmined by assessing 
the level of gene transcription of a g«fte comprising a nucleic acid sequence selected 

25 fiom the group consisting of SEQ ID NO: I, SEQ ID NO 3, SEQ ID N0.5, SEQ ID 
N0.7, SEQ ID N0.9. SEQ ID NO.ll, SEQ ID N0.13, SEQ ID N0.15. SEQ ID 
N0.17, SEQ ID N0.19. SEQ ID N0.21, SEQ ID N0.23, SEQ ID N0.25» SEQ ID 
N0.27, SEQ ID NO. 29, SEQ ID N0.31, SEQ ID N0.33, SEQ ID N0.35. SEQ ID 
N0.39. SEQ ID N0.41. SEQ ID N0.43, SEQ ID N0.45, SEQ ID N0.47 or SEQ ID 

30 NO:49. Methods to determine the level of gene transcription have been described 
hereinbefore and comprise in a preferred embodiment the use of a probe which 
binds, preferably selectively binds to a polynucleotide selected from the group 
consisting of SEQ ID NO: 1. SEQ ID NO 3. SEQ ID N0.5, SEQ ID N0.7, SEQ ID 
NO,9, SEQ ID N0.11, SEQ ID N0.13, SEQ ID N0.15, SEQ ID N0.17, SEQ ID 

35 N0.19, SEQ ID NO^l. SEQ ID N0.23, SEQ ID N0.2S, SEQ ID N0.27, SEQ ID 
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NO. 29, SEQ ID N0.31, SEQ ID N0.33. SEQ ID NO,35, SEQ ID N039, SBQ ID 
N0.41, SEQ ID N0.43, SEQ ID N0.45, SEQ ID N0.47 or SEQ ID NO;49 or the 
ccMnpleraecit thereof. . la another embodiment, an aitay of oUgonucleotides probes 
comprising a nucleotide sequence according to the invention or fragments thereof 
5 can he constructed to conduct efjBicient screening of the level of gene transcription in 
the sample of an individual. 

In a further aspect, the piesait htvention telates to a diagnostic kit which 
comprises: 

10 (a) a polynucleotide of the present invention, preferably the mucleotide sequence of 
SEQ ID NO: 51, SBQ ID NO; 53, SEQ ID NO: 55 or a ficaginent thereof; 

(b) a nucleotide sequence complementaiy to that of (a); 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO 56 or a ftagment thereof; or 

15 (d) an antibody to a polypeptide of the present invention, preferably to tiie 
polypeptide of NO:52, SEQ ID NO:54 or SEQ ID NO 56 and optionally suitable 
means for detection. 

It will be ^reciated that in any such kit, (a), (b). (c) ox (d) may compriae a 
substantial component Such a Wt will be of use in diagnosing a disease or 

20 . suspectabiUty to a disease, particularly C!RH metabolism related disi»den such aa 
QEIH induced stxess or deptession. 

The nucleotide sequ^Dices of the present invention ate also valuable for 
chromosome localisation. These sequwices are specifically targeted to, and can 
hybridize with, a particular location on an individual btiman chromosome. The 

25 mapping of relevant sequences to chromosomes according to the present invention is 
an important fust step in cotidating those sequences witii gene-associated disease. 
Once a sequence has been m^ped to a precise chromosomal location, the physical 
position of the sequence on the chroraosorae can be correlated with gmetic 
data. Sudi data ate found in, fiar example, V. McKusick, Mendelian Inh^tance in 

30 Mm (available onrline through Johns Hopkins IMversity Wel<A Medical Libraty). 
The relationship between genes and diseases that have been mapped to the same 
chromosomal tegion aie then identified through linkage analysis (cotnheritance of 
physically adjacent genes). The gene of the present invention maps to human 
chtomosome 15. 

35 The differences in the cDNA or genomic sequence between affected and 

unaffected individuals can also be determined. If a mutation is observed in some or 
all of rije affected individuals but not in any normal individuals, tiien tiie mutation is 
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Ukely to be the causative agent of the disease. 

The nucleotide seqxiences of the pjcesent invention ate also valuable for tissue 
localisation^ Such techniques allow the detennination of expression patterns of the 
polypeptides according to the invention in tissues by detection of the mRNAs that 
5 encode them. TTiese techniques include in situ hybridziation technique and 
nucleotide aixxpliflcation techniques, for example PCR. Such techniques are well 
known in the art Results j6om these studies provide an indication of the normal 
functions of the polypeptides in the organism. 

10 The polypeptides of the invention or their fragments or analogs tiiereof, or 

cells expressing ihem, can also be used as inomunogens to produce antibodies 
immunospecific for polypeptides of the present invention. The term 
"immunospecific" means that the antibodies have substantially greater affinity for 
Ihe polypeptides of the invention than their affinity for other related polypeptides in 

15 the prior art. 

Thus in another embodiment, this invention provides a monospcdflc antibody 
immunologically reactive with a mammalian puj^ne pemiease. In a preferred 
embodiment said antibody is immunologically reactive ivith a polypeptide having an 
amino add sequence selected from a group consisting of: (SEQ ID NO;52); (SEQ ID 

20 NO 54); (SEQ ID NO:56): and functional analogs theieof or said antibody blocks 
activity of a protean that modulates CRH signalling. 

Antibodies generated against polypeptides of the present invention may be 
obtained by admlnisteiing the polypeptides or epitope-bearing fragments, analogs or 
cells expressing these to an animal, preferably a non-human animal, using routine 

25 protocols. For preparation of monoclonal antibodies, any technique which provides 
antibodies produced by continuous cell line cultures can be used. Examples include 
the hybridoma technique (Kohler. O. and Milstein, C Nature (1975)256:495-4971 
the trioma technique, the human B-ccll hybridoma technique (Kozbor ei aL 
Immunology Today (1983)4:72) and the BBV^hybridoma technique (Cole ei crf^ 

30 MONOCLONAL ANHBODIES AND CANCER THERAPY, pp.77-96, Alan R. 
Ii8s,:bic., 1985). 

Techniques for the production of single chain antibodies, such as those 
described in U.S. Patent NoA946,778, can also be adapted to produce single chain 
antibodies to polypeptides of this invention. Also, transgenic mice* or other 
35 organisms, including other mammals, may be used to express humanized antibodies- 

The above-described antibodies may be employed to isolate or to identify 
clones expressing the polypeptide or to purify the polypeptides by afOtiity 
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chromatograpby. 

Anttbodiefi against polypeptides of the present inventicm may alsobe eniployed 
to treat the CKH metabolism telated disorders. 

Jn a further aspect, the present invemdon letoies to gsneticafly engineered 

5 soluble fusion proteins comprising a polypeptide of the present invention, or a 
^gment thereof, and various portions of the constant regions of heavy or light 
chains of immunoglobnlins of various subclasses agC IgM. IgD. IgE). Preferred as 
m iromnnoglobuKn is the constant part of the heavy chain of human IgG, 
particularly IgG 1. where fusion talaes place at the hinge region. In a particular 

10 embodiment, the Fc part can be removed simply by incorporarion of a cleavage 
sequence which can be cleaved with for instance blood clottmg factor Xa. 
PurthennorB, this invention relates to processes for Ihe pieparatiott of these ftaaion 
proteins by genetic engineering, and to «he use fliereof for drug screening, diagnosis 
and therapy. A ftirther aspect of the invention also relates to polynucleotides 

15 encoding such fusion proteins. Examples of fusion protein technology can be found 
in Bitemational Patent Application Nos. WO94/20458 and W094/22914. 

Jheregfetitic UtUity 

A ftwher aspect of the invention relates to an immunologlcayvaccme 

20 formulation (composition) which, when introduced into a mammaUan host, induces 
an immunological response in that mammal to a polypeptide of the present mvention 
wherein the composition comprises a polypeptide or polynucleotide of the present 
invention. The vaccine formulation may further comprise a suitable carrier. Since a 
polypeptide may be broken down in the stomach, it is preferably adnnnistered 

25 parenterally (for instance, subcutaneous, intramuscular, inttavenous, or intradennal 
injection). Formulations suitable for parenteral administtation include aqueous and 
non-aqueous sterile injection solutionB which may contain anti-oKidants. buffers, 
badsriostats and soIuibs which render flie fotmulaiion isotonic with the blood of the 
redpient: and aqueous and non-aqueous sterile suspensions which may include 

30 suspending agents or thickening agents. The formulations may be presented in unit- 
dose or multi-dose containers, for example, sealed ampoules and vials and may be 
stored in a free«e-dried condition requiring only the addition of ihe sterile liquid 
earner immediately prior to use. The vaccine formulation may also include adjuvant 
systems for enhancing the immunogenicity of the formulation, such as oU-in water 

35 systems and other systems known in the art. The dosage will depend on the specific 
activity of the vaccine and can be readfly determined by routine experimentation. 
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In still another approach, expresaicm of the gpne encoding proteins which 
modulate CRH signalling can be inhibited using expression blocking techniques. 
Known such techniques involve the use of antisensc sequences, either iiiteina31y 
generated or extemaDy administered (see. for example, Ot:on«or. J^Neurochem 
(1991) 56:560 ;OHgodeoxyoucleotides as Antisense Inhibitors of Gene Expression, 
CRC Press. Boca Raton. FL (1988)). Alternatively, oligonucleotides which form 
Mple heUces ("triplexes'*) with the gene can be supplied (see. for example. Lee et al. 
Nucleic Acids Res (1979)6:3073; Cooney et al... Science (1988)241:456; Deivan et 
al. Science (1991)251:1360). These oligomers can be administeied per so or the 
relevant oligomera can be expressed in vivo. Synthetic aniiaense or triplex 
oUgonucleotides may comprise modified bases or modified backbones. Examples of 
the latter include methi^phosphonate. phosphofotWoaiB or peptide nucleic acid 
baddxmes. Such bacttones aie incorptaaied in the antisense or tnplex 
IS oligonucleotide in order to provide protection fiom degradation by nucleases and are 
. .well known in the art, Antisense and triplex molecules syntbesised with these and/or 
other modified backbones also form part of the present invention. 

In another process for inhibiting expression of a target gene in a cell. RNA 
with, partial or folly double-stranded character is introduced into the cell or mto the 
20 extracellular environment. Inhibition is specific in that a nucleotide sequence ftom a 
portion of die target gene is chosen to produce inhibitory FNA. The RNA may 
comprise one more strands of polymwized ribomicleotide; it may mclude 
modifications to either the phosphate-sugar backbone or the nucleoside. The double- 
stranded structure may be formed by a single self-complementary RNA strand or two 
25 coraplcmentaiy strands. Inhibition is sequence-specific in that die nucleotide 
sequences cotiesponding to the duplex region of the RNA are targeted for genetic 
inhibition. RNA containing a nucleotide sequence identical to a portion of the target 
sequence is preferred. Examples of RNA inhibition technology can be found in 
International Patent Application WO 99/32619. 
3D In addition, expiession of the proteins which modulate CRH signalling may be 

prevented by using ribozymes specific to the mRNA sequence encoding said protein. 
Ribozymes are caialyiically active RNAs that can be natural or synthetic (see for 
example Usman. N, et al.. Curr. Opin. Struct. Biol (1996)6(4). 527-33.) Synthetic 
ribozymes can be designed to specifically cleave the aforementiond mRNAs at 
35 selected positions thereby preventing tianslation of said mRNAs into fimctional 
polypeptide. Ribozymes may be synthesised with a natural ribose phosphate 
bacKbone and natural bases, as normally found in RNA molecules. Alternatively the 
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ri^JozyJn«^s may be synthesised with non-oataral bacKbones to provide protection 
fiom ribonuclease degradation, for example, 2*-0-methyl RNA, and may contain 
modified bases. 

For tiBating abnormal conditions lelated to fin uoder-expression of proteins 
5 which modulate CRH signaUing, several approaches axe also available. One 
j^pioach comprises administering to a subject a therapeutically effective amount of 
a compound which activates a polypeptide of the present invention, i.6., an agonist as 
described above, in combination vwth a pharmaceutically acceptable carrier, to 
thereby alleviate the abnormal condition. Alternatively, gene therapy may be 
10 employed to effect the endogenous production of manomalian purine permease by 
the relevant cells in the subject For example, a polynucleotide of the invention may 
be engineered for expression in a leplicadon-defbctive retroviral vector, as discussed 
above. The retroviral expression construct may then be isolated and introduced into a 
packaging ceU transduced with a retroviral plasmid vector containing RNA encoding 
15 a polypeptide of the present invention such that the packaging cell now produces 
. . infectious^ viral particles containing the gene of interest. These producer cells may be 
administered to a subject for engineering cells in vtvo and expression of the 
polypeptide in vivo. For an overview of gene therapy, see Chapter 20, Gene Ther^y 
and other 'Molecular Genetic-based Therapeutic Approaches, (and references cited 
20 therein) in Human Molecular Genetics, T Strachan and A P Read, BIOS Scientific 
Publishers Ud (1996). Anotiier approach is to administer a therapeutic amount of a 
polypeptide of die present invention in combination with a suitable pharmaceutical 
cafrier. 

In a further aspect, the present invention provides for pharmaceutical 
25 compositions comprising a therapeutically cffbctive amount of a polypeptide, such as 
the soluble form of a polypeptide of the present invention, agonist/antagonist peptide 
or small molecule compound, in combination wifli a pharmaceutically acceptable 
carrier or excipient. Such camera include, but are not limited to. saline, buffered 
saline, dextrose, water, glycerol, ethanol, and combinations fliereof. The invention 
30 further relates to pharmaceutical packs and Wts comprising one or more containers 
filled with one or more of the ingredients of the aforementioned compositions of the 
invention. Polypeptides and other cottipoimda of the present invention may be 
employed alone or in conjunction with other compounds, such as therapeutic 
compouiuls. 

35 The composition will be adapted to the route of administration, for instance by 

a systemic or an oral route. Preferred forms of systemic administration inchide 
injection, typically by intravenous injection. Other injection routes, such as 
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subcutaneoos, intramuscular, or intraperitoneal, can be used. Alternative means for 
sysiemic adroinifitration include tiansmucosal and tranadennal administratloo using 
penetrants such as bite salts or fiisidic adds or other detergsmts. In addition, if a 
polypeptide or other conipooBda of the present invention can be fwrnuJated in an 

5 cntcaic or an encapsulated fonnulation. oral adminiscration may also be possible. 
Administration of these compounds may also be topical and/or localized, in the foim 
of patches, salves, pastes, gels» and the like. 

The dosage range requiied depends on the choice of peptide or other 
compounds of the present invention, the loute of administration, the nature of the 

10 fonnulation. the namie of the subject's condition, and the judgment of the attending 
practitioner. Suitable dosages, however, are in the range of O.l-lOOMg/kg of subject. 
Wide variations in the needed dosage, however, art to be expected in view of the 
variety of compounds available and the diffiering efficiencies of various routes of 
administration. For example, oral adminiatiation would be «ipec(ed to require higher 

IS dosages than administradon by intravenous injection. Variations in thege dosage 
)ev^ can be adjusted using standard empirical routines for optimization, as is weU 

understood in the ait. 

Polypeptides used in treatment can also be generated endogenously in the 
subject, in trca&nent modalities often lefetred to as "gene therapy as des«ibed 
20 above. Thus, for example, cells from a subject may be engineered with a 
polynucleotide, such as a DNA or UNA, to encode a polypeptide «r wvo, and for 
example, by d» use of a retroviral plasmid vector. The cells are Aen introduced into 
die subject 

25 TWs invention will bo betler understood by reference to the Experimental Details 

that follow, but those sldlled in die art will readily appreciate that these are only 
illustrative of the invention as described mote fully in the claims that foUow thereafter. 
Additionally, tiiroughout this appUcation. various pubUcations are cited. The disclosure of 
these publications is hereby incorpomted by reference into this appUcation to desafibe 

30 more fully the slate of die art to wbidi this invention paiains. 



KXPERIMENTAL PRO CEDURES 

CeU culture and sample preparation - AtT-20 cells were purchased from ATCC and 
35 were maintained at 37-C in 5% COa in humidified air in Dulbecco's modified Eagle's 
medium (Invitrogen Ufo Technologies) containing XO % fetal bovine seram, 5% horse 
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serum and 4.5 g/L D-glucose. For experiments cells wete seeded in 25 cm flasks. The 
medium was replaced 48 h later and cells wae treated with ather 0.1% DMSO, liiU 
CRH (Sigma) in DMSO, IftM R121919 in DMSO or ImM CRH +lf*M R121919 in 
DMSO for 0, 0.5. 1. 2. 4. 8 and 24 h in fiesb medium. The incubation was stopped by 
5 aspirating the incubation medium and adding 3 ml Trizol (Mvitiogen life 

Techndo^es) for lysis of the cells. Total RNA was excracted using Trizol according to 
the instructions of Ae manufacturer. lOOMg total RNA was further purificied using 
Rneasy kit (Qiagen) with DNA&el treatment on column. 

Microarray hybridkatUm - cRNA was piepaied as f oUows. Reveise transcription was 
10 perfoimedon 10MgoftotalItr^Aforlhat42°CusmgaTr-oUgo(dT)M-prmierand 

SuperscripiD RT (Invitrogen life Technologies). Second strand cDNA synthesis was 
done for 2 b at 16«C using Escherichia coU DNA Polymerase 1, DNA ligase and 
BKAseH (Invitrogen life Technologiea). After phenol-cblorofonn extraction using 
phasfr-lock gel (Eppend«f) in vitro transcription was performed for 6 h at ST'C using 

15 die Bioaitay Wgh-yield BNA transcript labeUng kit with Biotin labeled ribonucleotides 
(Enzo Diagnostics). cRNA samples were purified on Qiagen Rneasy columns foUowed 
by fragmentation for 35 min at 95*C. cRNA yields were between 50 and lOO^g. 
Samples were processed on GeneChips (Aftymetrix. Santa Qara, CA). In order to 
check the quality of each sample, Sfig. of labeled cRNA was run on Test2-array8. Actual 

20 experiments were petfoimed on Murine Genome TJ74Av2 arrays, containing probe sets 
imerrogatittg approximately 12,000 full-length mouse g^snes and EST dusters from the 
UniGaiB database (Build 74), Hybridization was perfomxed ushig l5/ig cRNA for 16 h 
at 45''C under continuous rotation, Arrays were stained in Affymetrix PJuidics stati ons 
using Stteptavidin/Phycoetythrin (SAPE) foUowed by staining with anti-streptavidin 

25 antibody and a second SAFE staining. Subsequently arrays were scanned with a HP- 
Laserscanner and data weie analyzed with the Microarray Suite Software (Affymetrix). 
No scaling or normalization was petfoimed at tjm stage. QuaUty of the experiment was 
assessed based on the percentages present calls across all samples which was on 
average 47.06±2.45%. The cytoplasmic 6-actin andGAPDH5'/3' ratios were 

30 1.10±0.08 and 0.93±0.05 respectively. 

Deaa analysis and selection of genes 

Eaw intensities on each array wei« aligned using the following global mean algorithm: 



35 log ZflifgiMrf = log /raw + 



' t ^ag^to"^ io%=^ 

%genes'i<^ samples ^ genes 
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Basically this alignment sets the averagp intensity of roe array to the average measured 
across all anays, compensating for anay to airay variations in hybridization, washing 
and staining, ultimately aDowing a reasonable comparison beitween arrays. After 

5 alignment poUshed data wete analyzed using weighted spectral mapping. Weighted 
spectral mapping is an unsupervised multtvaiiate analysis me&od which includes 
double-centering of the data combined with a specialized visualization representing the 
two highest principle components. Even though double-centering removes the "size" 
component of the array data, this infonnation is reintroduced in the visualization via the 

10 area of the symbols representing the size of the respective sanqries and genes. This 
method allows the reduction of a large microairay dataset and provides means to 
visually inspect and thereby identify clusters of genes and/or sulqects in fli© data (7). 
A more detailed analysis was carried out using the Omni Viz program. All records 
wWch were absent in all experiments were r^noved and all signals less than 20 were 

15 set to 20. Gene expression fold differences for CRH, R121919 and CRH+R121919 
treatments were calculated at each timepoint For those calculations signals at 
conBsponding timepoinis in DMSO treated samples were used to calculate ratios. 
Quantitative RT-PCR - Microanay data were confirmed using real time PGR analysis. 
First strand cDNA synthesis was performed on 0.5/»g total RNA using random hexamer 

20 primers and SuperscriptH RT (Invitrogen life Technologies). Quantitative PGR was 
performed on a ABff rism 7700 cycler (Applied Biosystems) using a Taqman PGR kit. 
gerialdUmtons of cDNAweteusedto genetate standard curves of threshold cycles 
versus die logarithms of concentration for fl-actin, c-fos. Crh-Rl. Crh-Ja and HgsZ (see 
table for sequences), A linear regression line calculated ftom the standard curves 

75 allowed flie determination of transcript levels in RNA samples from the different time 
points. 



ft-actin forward 


5'-CATCTTGGCCTCACTOTCCAC.3' 


ft-actb probe 


-?'-TnrwnrTnAT«!ACATCrQCTGGA--3' 


&<actin reverse 


5'-GGGCCQOACTCATCGTACT-3' 


c-fofl forward 


5'.GQGAOGACCrTACCTGTTCQT-3' 


c-fos probe 


S'-CACCAQQCTQTGGGCCrCAAGG-3' 


c-fbs reverse 


5'-CCAGATGTGGATGCTTGCAA-y 


Crh-R2 forward 


5'-OQGAOAACAGAAGCGCCTG-3' 


Cf h-R2 probe 


S'.AGAAGGGTGAQGAT0C^AAATCAGAGT-3' 


Cf h"R2 Tftverse 


5"4X3CTTOTTTCAATCACTCCCA-3' 


Crh-Rl toward 


5'.TTTClTGAACAOTGAGOTCCGC-3' 




CrhrRl probe 


5'-CX:OOAAGAGOTOGCOOCGA-3' 


Crb-m reverse 


5'-GGGCrCrTGATGOAOTQCTTG-3' 


Ri{s2 forward 


5'-TTCK3AAQAC(XX3TTTGAGCTA-3' 


Rfis2fgobe 


S^TCnTQCAQAATTCCTCTOmCT 


Rj3p2 reverse 


5^TTl«mCCCAQTTTTOQOCT-^ 



RESULTS 

Transcriptional response to CRH was studied in the CRH-Rl-«xpressing munne AfT- 
20 pituitary corticotioph-derived adenoma cell line. Whereas CRH-Rl was t^ly 

5 detectable both by leal time quantitative RT-PCR (RTq) and western blot, CRH-R2 
expression could not be discerned in AtT-20 cells. In order to identify CRH-Rl specific 
responses cells were exposed to IftM CRH, 1/iMCRHinthepresenceof 1/iMof a 
CRH-Rl specific antagonist R121919 and to R121919 alone. TranscfiptionaJ responses 
were followed over time unta 24 h after the first adarinistration. In order to assess 

10 treatment efficacy, c-fi>s inRNA levels were detwrnined by RTq on BNA from die 
. diffeient treatments and tinie points before array experiments were carried out. In 
agreement with previous reports, exposure to CRH eUcited a transient surge in c-fos 
transcription, with levels already going down after 0.5 to 1 h (see figure 1)(8;9). This 
ifespoiise was almost completely suppressed in the prelsence of R121919. Interestingly, 

15 0.1% DMSO induced c-fos expressioui however levels were between 5 to 10 times 
lower compared to CRH induced expression. 

AU time points were analyzed on microarrays contahiing approximately 12000 murine 
genes and ESTs. OveraU analysis of the expression profiles using spectral mapping (a 
so caned unsupervised method) indicated progressing time to account for roost of the 

20 observed changes in gene expression (see figure 2). Synchronization of cell cycle in 
these cultures Induced by addition of new medium and serum could possibly account 
for this phenomenon although accumulation of metabolites and progressing cell culmre 
are additional contributing factors. The spectral map analysis al&o showed that CRH 
treated samples difTered from other samples mainly in the eariy time points (0.5h until 

2S 2h), with overall differences in expression becoming very small after 8h. Because of 
this obvious influence of time, expression measurements were analyzed relative to 
those observed in the corresponding time point in DMSO treated control samples. 
Regulated genes were defined as those showing a greater than 2-fold change in 
transcript levels at any one time poinL Using the OmniViz Treescape view. Ill genes 

30 that met this criterion, showing a difference in expression after treatment with CRH 
compared to tieatment with the antagonist, were selected. 26 out of the 111 genes were 
"eariy responders", showing a 2-fold change ah€ady after 30 minutes treatment with 
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CRH 32 genes were "intemediate responders". responding after I to 2 homs of 
treatment and 53 genes were "late tesponders". showing a lesponse after 2 hou« or 
more after treatment (aee figure 3). nieae responses wete supptesaed by the CRH-Rl 
antagonist R121919. Among ibe eaily lespondeis weie known players m the pathways 
5 downstream of the CRH-Rl such as the transcription factors NurrU Nurr77, Jun-B. 
validating the assay. , 
imeresting novel players identified include transcription factors (e.g. ^^^f 
split related 1 (Meyl\ nuclear factor regulated by interleuJdn 3 (NFII3), cAl^ 
responsive element modulator (.CREM) and prostate specific ets transcnption fac^ 
10 (Fse-i) receptor and channel regulators (e.g. Ras-relaied OlP-binding vtoum (PEM> 
and receptor (calcitonin) activity modifying protein 3 CRAMP3)X secreted peptides (e.g. 
adr^nomeduUin, calcitonin, cholccystokinin) and protdns involved in ^«>^^^ 
signaling <e.g. regulator of O-pmimn signaling 2 CRff*^). c/^ jecific 
phospbodiestMase 4B (P^fc). inositol l,4,5.ttiphosphate receptor 1 OP^Rl) and the 
15 Vatory subunit phosphatidylinositol 3-ldnase. p85). Other interesting re^^ 
.genes comprise Period homolog Perl, fibroblast growth factor receptor 2 (Fg/^2). 
KBmm/glucocoiticoid regulated kinase and serum-inducible kinase (ttgure 4). 
interestingly, all responder^ identified according to above mentioned critena we^ i«> 
regulated after exposure to CRH. This induction was transient and nearly aU of the 
20 induced genes return to baseline after 4 to 8 hr. Many of the induced transcnpta ei^c^ 
proteins that would exert a negative feedback on the CRH-Rl signaling (e.g. Pde4, 

Rfis2, CREM. etc...). , 
Confirmation of microanay data was carried om using quantitative real time PGR 
analysis on the same samples used for hybridization experiments and on a repeated 
25 experiment. Levels of regulation identified by microarray corresponded to those 
observed by quantitative PCR as shown for Rg82 in figure 5. 



DISCUSSION 1 • A tT-yn 

We have identified ttanscriptiooal pathways downstream of die CRH-Rl m Atl-2U 

3D ceUs using a CRH-Rl specific antagonist. Our findings are in agreement with acuvauon 
of several second messenger such as cAMP and Ca^^ upon stimulation with CRH. 
Some of die transcriptional responses can be explained by the phosphorylation of 
CREB and the subsequent transcription of genes downstream of cAMP responsive 
elements. These elements have been found for example in the promoters of Perl, 

35 NwTl CREM-ICER.c-Fos.Furthermoreftekin^profileoftheittductionofihese 

genes correspond with the observed maximal transcription rate by CREB after 0.5 hr of 



cAlvlP formation. The induction of CREM-ICER constitutes a negative feedback 
mechanism in attenuating transcriptional response to cAMP. Of interest is the reported 
indocUon of CREM-ICER in response 1o acute stress in the intermediate lobe of the 
pituitary gland. Mice deficient for CREM-ICER show a chronic increase of beta- 
5 endorphin levels suggesting &at CREM-ICER induction may be involved in the 
modulation of gene expression in response to stress (10). Our results suggest diat 
CREM-ICER is directly involved in the modulation of CBH signaling and as a result, 
ablation of CREM-ICER could lead to an altered response to stress signals. Another 
novel putative negative feedback regulator of CRH signaling is Rgs2. We identified 
10 two single CRB motifs in the promoter of the human RGS2 gene, providing a possible 
explanation for the early response behavior of this gene npon stimnlalion with CRH. In 
support of our findings is a recent report showing that both phosphoinositide signalmg 
and CAMP induce a rapid and liansient increase in Rga2 inRNA in human astrocytoma 
and neuroblastoma cells. The Rgs2 proteta is a selective inhibitor of G,^ function. 
15 Recently it has been shown that Rgs2 reduces odorant-eUcited cAMP production, not 
- by acting on but by directly inhibiting the activity of adenylyl cyclase type EL 
Although Rg32 was originally identified aa an immediate early response gene in 
activated T lymphocytes, studies in Rgs2 deficient mice indicate that it also plays a rtde 
in the modulation of stress related behavior as these mice show increased anxiety and 
20 aggression (U). Also the induction of cAMP specific phosphodiesterase 4B (JPde4b') 
can be categorized under negative fieedback. directly attenuadng the cAMP &^6^^-^ 
Another inqmrtant second messenger generated upon stimulatian wifli CRH is Ca It 
has been shown that CRH triggers a steady-state depolarization stimulated extraceUular 
Ca** entry via voltage-gated CW** channels and raises intracellular C^ concentration 
25 through release ftom inositol 1 .4,5-triphosphaie Qbc^m) sensitive Ca^ pools(12). Both 
the InsP3 receptor and the p85 regulatory subunit of phosphatidylinositol 3-ldnase «b 
upregolated, possibly accounting for a compensating mechanism for prolonged Ca 
signaling. Also tiie upregulation of the small G-protein kir/Qem points towards an 
attenuation of prolonged Ca^ signaling. Recent studies have shown that Gem regulates 
30 Ca'^ channel expression at the ceU membrane through the P auxiUaiy subunits. 

Increased levels of Gem have been shown to inhibit Ca^*-triggeredexocytosis and it has 
been proposed that Gem could have a protective effect against Ca**" overload, m 
addition to iu role as second messenger, intracellular Ca^ has also been shown to play 
a critical role in regulating gene expression. Of inteiBst is the regulation of 
35 NHU/B4)8P4 by calcineurin/NFAT and CaM kinase signaling, accounting for an 

increase in NHI3 mRNa levels upon CRH treatment. In B lymphocytes expression of 
NHU is induced by interleuWn 3 fliiough both til© Raf-mitogen-activated protein 
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Idnase and phosphatidylinositol 3-ldi»ase pathways. ]« Ihis ceU type NHL3 inhibits 
apoptosis in synergy with Bcl-xL dependent pathways. Our data suggest a role for 
NEIL3 in pieveotion of apoptosis in AtT-20 cells. 

CRH is the most efficacious ACIH secretagogue. Unfortunately the microarrays that 
were used did not intenogate for POMC levels. However several other prepropeptides 
niRNAs were found upregukted after CRH administration such as cholecystoWnm 
(CCK) and two calcitonin peptide family members, adfenomedullin (ADI^ and 
calcitonin (CT). Also of interest in this respect is the upregulation of RAMP3. B^ 

control the transport and glycosylation of the calcitonin receptor-lite receptor (CRLR). 
In the case of RAMP3. it has been shown that together with CRIB, it generates an 

ADM receptor. Upiegulation of this gene might play a role in regolalingthe 
responsiveness <rf AtT-20 cells to ADM after CRH exposure or to other extraceDular 
stimuli as i t is not known whether RAMP3 might regulate other G-coupled receptors. 
Although CCK is secreted by AtT-20 ceUs. induction of its expression by CRH has not 
been previously reported (13). »>1firaction between CCKl and CRH has however been 
intensively smdied and demonstrated in panic attacks, depression, anxiety and gastnc 
emptying (14-19). Most of dicse experiments point towards a role for CRB in 
mediating the central effects of CCK. Our dau indicate that CRH in addition might 
function as a CCK secretagogue. A very similar situation to thai of CCK seems to be 
case for adrenomeduUin as well. It has been demonstrated that ADM is expiessed m 
pituitary gland and basal and CRH-stimulated ACIH release in animals, thus 
suggesting its potential lole in regulating the hypothalamus-pituitary-adienal axis<2D- 
23). Current expression data show that CRH induces ADM and CT. In addition recent 
findings indicate that circulating adrenomeduUin is increased in Cushing^ disease, and 
the pituitary gland may represent the site of the elevated production of ADM (24), 
suggesting CRH might be inducing ADM. 

In conclusion, we have unraveled part of the corticoiropin-releasing hormone receptor-l 
activated gene network and have identified several novel targets of tiiis signahng 
cascade. Our findings trigger the need for further experiments to elucidate the ftmction 
of these transcriptional responses to CRH stimulation both on a cellular and wliole 
or^nism level. 
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SEQUENCE liSTINO 
SBQIDNO.l 




10 

teaggaaagcceegcacagggAggctgccggagccctgagaac 

S^;SS^;gagP.^aSU6«st.gc«caa.acag6tgtgg^^^ 
aalStottteaagcagggaaiagcaaiuataictgcagaggtggtttcgctc^ 

20 SEQIDNb.2 




.5 ^»KS»0£=S^^S 

QDWSLKSEHW 
ATQPOSASDSR 

30 

ID No. 3 

tguxectc.gcc««»«ca««Bcaco^ 
cttctgacflggggcctgcctatagacctgcaggo 
35 gbxccftgccctgctgccccac 



^.^S?^^SS«igS^S«cagtgtoccgtcat.88caeocflggcctetg^^ 



45 «acagcacaBgtggcccgacig£ggggtgtg»gcaftgftaccggccagwaisBai»».B»«---^ 

cagmactrtctggttggcetggtectetctgcUaclBtgaaitc 
ggatacacfttBagctctctgggtea t a c a ca ggccccaggaaB 

50 



SEQIDNO.4 

MGSASPCH^NVSPOCUIJTDVAPRTGTOKAASQAMQPBKQEWSPSPP^^^^^^ 
55 MYPDDSSWVAKWEARAQBDFIPEEFEQCPVIMQASOSTI^BHSl^^ 
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YQPVKPV 

5 SEQIDNo.5 

cgggtcgDCCcacgc£tccgcccac£ 

(ttcgtcctccactgtatggcccagaca 
10 gteccaxcccctggggccccgcagcaccg 

caocggBCf^e^igtc^Sgggf^ec^tctcagcggag 
caagagmcaaactcacflgagcccatecccaccca 

20 



55 



rnni.a^.«itettcaccacccfiacacaoflcc»agctBC»tctte^^ 



gggBCtocagttu?ttctctttelacatcctgaggaccBacccctcatg<rtggc^^ 



25 giSSSSS.'5^SSS^«»^^ 

aecaccagggacaac»gctcWcattgafltcteggg«»agoccccaccc6gec^^ 

ctg;etcctac€agcagatcaactgcctgg^ag 
ctacactgcctcucagcctcTsatgatgacaag 



gtgtagcttcagctccaccatogtiKca 
cagcccccagtccggcccccagcoccaca 
acacagaaggaagagpaagccttcctcaaccgcttcagagatcttggcaggc 



cat 

ccacci 



30 



35 



40 



tgcagpctctgtgctgaagcaai 
45 c^gcactccigggt^ 



tccatocctgcccccaccacctctcagecccccccaccgcccaj 
cttgaggagtccccccgcac] 



ggcacaggctccgci 
cccgcagcagtcagagcftgccatacaAj 




ataactcaagatacagctggaccaaccaalagg 
gCCtctagcttcttagcagagJgBa^gttatcagi 
gacaagc^ctgaagtggtctgtixaaatccca] 
ccaccK:awccaasatgggaggag6ggflacw^Si5*^^B''K>"B5----^ 



atac^aaatgacaaaatgaaaaaccaaaaa 
SEQIDNd«6 
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MSGW£OADOGCDPRP<^FCPGOWSPOAl'QHRPa»GPSl^iyro/^^^ 




^^^^^^^^^^^^ 

SBQIDNo.7 



alaaaagaaggaac 



SEQIDNO.8 
SBQIDNo.9 

cccaeaeamgccgacgcigggcaaaccccteeegesaggagcttcgggcaagtagtca^ 
aggasBCEBtcacitggcagteaagatettgawgaigatgccacagagaflggfttt 
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ogaacagtattctcctagttaccccgacacaagtogctcttgttcttca^^ 
5 gtacccacacataaacggcagtgttaa&acatga 

SEQIDN04O 

10 MKMIGKHKNIINLI^ACTQPGPLYVI^ 

DLVSCTYQLARQMEYIJ^QKaHROLAAlU^ 
lPVKWMAPEAlil»VYll!QSDVWSFO\^^ 
CIWEI.YMMN1RDCWHAVPSQRP 
SOPDSVFSPDPMPYEPCLPQYPHINasVKT 



SEQIDNo.il 



15 



cctpicK:tacb:c&gda(gaggggaatggtagcgattcccatcgcttim^ 
20 cocctatgcacgcsa^cacgctgaagiicagtccamtgaaiuitgificcatcctc^^ 

cctctcaacaaatcaac^tgggtircgtcctccaaccctcacgccaaaccctccgact^ 
ttctjgciaggcacaaggcagaagaagtanctatgcagtcQaagtttiacagaagaaagccatcce^ 



25 ctcectfiaacatcgtttatagagacttaaaaccigagaatattctcmgactcccoggggcflc^^ 



gicaggggctgtfici;6iatgagaig«ctacggcctgcwxcgtKtata^ 
* (gaaaecaMtaccacaaacccggcaaggcofictcctggaaggcctccrgcagaaggaccggacoaagaggctg 
attaagagti^tamtottctcAtmnaactgg^tea^^ 
30 cactttg&tccegagtttaccgaggagccggtccccagctcoatcggc^ggtcccctgaca^ 
gccttcincggcccctccmigca£ctoctgtggattcctccctctgagtgctcccgggat^ 
ccmggtggaggttgccagcl^acagaacattttaaaagaflmgcacac^tggaagcttgg^ 
cgctgcugetgggagctttccgaagag<^aocctcctctcaatgaga^^ 
cgagcgtgagagtgc^gcc^gacagacacciiggtctcagttagaaggaagatgcaggtcto 

35 ugmiMcstgamgj^ccmQXg^s,^ 

acattgmgtttcttccacatttggaagatoaanutgtgtagactgttttgtaagat^^ 
t(»gfttgcttaaggaaagcattgctgctacaaetatttctatttttagaaagggmtta{gga^ 
tttaaaatgtcuicctQiaaaacgggcattaixtatgttmmi^ctttgttcaU^ 
40 enataacactagatatttftaftcttacgggctoatttgtaaaccatcatt^ 
acttmoeigtgcgataaaocafttms^ 

SBQIDN0.12 

45 MTVKAEAARSTLTYSR]^ 

QEPELMNA^^PSPPPSPSQQINIX3PSSNPHAKPSDF^ 

LQkKAEJCKKBEiaD^ 

CH-EPRAiasYAAEIASAlXSYLB^ 

TPEYlxAPEVOIKQPYDRTVDWWiXOAVLYEMLYGLWFVS^^ 
50 SASmiJEQUjCXSDRTKS^ 

FnSEFVPSSIQJtSFDSILVTASVSEAA^ 

SEQIDN6.13 

55 ficagggcgggtgagagogargigaaagecgcggaacgccgtgcacccccgcgactctactacgg^ 
gcgccaccagcocttggcgaaacgacagggE^cgtcQggcUecccagoaccgccctgcgag^ 
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tgagctgctcggccagcteccgKtacgcgcntogogcggccaccgggc^ 

gggatccgccgcgctglct^ggti^ggaRgficceixctcccgpgtccttgccgga^ 

gctgctguxwigltcggcrtccctggcgcacctctgcgggcciggc^^ 

gagagcttcpgMggtgtaccaggtgggogccgtgctgggcagcegcggctto^ 

ggtggetg^aagcaogtggtgaaggagcggg^accgagtggggpagtctcggcggagt^ 

gggcgcggogggcg^gogogcggcgteatccgcttgctggactggttcgagcggcccgacggc^ 

acaggacctcttcgacticatcactgaiu:gaggcgccctggacgagccg^ 

caattgiggggtcgigcaccgcgacatcaaggacgagdaoctgctggiggocctgcgctcggg^ 

gtgctcaaggftcacggtct8(»ctgacmgatggcacccgtgtgtacagccccc(^^^ 

tctccccagagcgcCftgcmgcttattgagtggtgtctctcccigAg^s^ 
gacagaggggagcgttccagagaactgtgaccttDggctsigtgc^ 
Rggaga^ggggcctgggctcggcctogccagcgctctcccagaattgaacactttctgcfctgggat^ 
gtgacci»gctc^ggcaccgggcagntcctttgctttgsgtgc^^ 
IS ctg2igggctaflgcdaggtcctgccctgggtggat&cttgaaccttgdgatcccgaccct^ 

ccgtctgcctcGccggcacggcacggctccgcacgcaacctaagcgisc^ 
ctgCtggggccantRUgmaatttantgctgsggttcc(ccaagc»accjGt^ 
cagQCccccatcctaattectgcocctgg^ggagctoccoaacecccgtgmgcgg 
20 coctgtcaccctgagcactctgcgc(ggggaggggcttaaattattg£u:ct^;td^ 
d^eccttaatttatmagcagctglgmfitgtgflccc;^^ 
attmtatacaggtaittcaaimatgmtsg^^ 

SEQIDNo.14 . 

2S 

MIXSKFO$lJffiLCOTOGVDHLPVKILQP 
PVAVKHVVKERVTBWGSLGGVAWlJSVVllJa^ 
PAQDU^EmBftOALDEPljyEaU^AQVI^ 
OAVlKDTVYroPDOmWSPPEWlRYI^ 
30 IfFRiUlVSPECQQLIEWCLSLEV 
SSSESL 

SEQIDNO.15 

35 cctgggccocgoogcggacgcgcggag^gcctgggcxecgccggagg&ggpii^gggga&igg^ 
aRgccaagcagtgmgaftftggftar^gatgctgatctaatogtg^aaaaagtcagtc^ga^ 
gatagtcggcggoaamggg&gcugga^aigggctg^cgcaatgmaggataaagaagc&^gimactgac^gagg 
accagagctctgggcaccgctatggcacagaccccacixctcagcacUicc^ 
gctgggggccagggactcaccgtemgggggtgtgaacfcctcctctcooafitgggaccc^^ 

40 ggegptiiatgactalgaQgoacggacggaagatgacctgagttttc^cflaAggagaaaaa^ 
gcccgctO€ngBcaaccggggaa&ctggtta(^tccc(»gcaalmcg% 
ccgcaaagatgctgagagaeagctcctgtcctttggaaacccaagaggtaccmctt^^ 
acccgtgattgggatgatetgaaaggggacM:acgtcaaacdrmcQaaascogc^ 
aacacttcagcaactggcacagcatCact£»gagaaagctgatggeugtgnuaacf^ct^^ 

45 taaagatgcttgggaagt^caogtgactcgttgtttctggagaagaogctggggcaggggtg^ 
caaaagTagc<^taa8ga(»cttaagccaggcaccatgt6tficggagtccn^ 
gcgcagctctacgcggtcgtgtctgaggagcccamacatcgtfiacggagtacatgagcaaaggoogm^ 
agctctgaagttgccaaaccUgtggacatggcggcacaggugc^gcaggaatggct^ 
gcaaa(»iUctagtggggaatggacmaUtgcaagattgctgacmggattggctcggttgatt^ 

50 gtttcccattaagtggacagcccccgaa^gg<»ct;gcatggaaggtteacaatcaag^ 

caaaggaagagte(xatacccaggcacga&caai»^gggaggtgctggag<^ggtggdgagaggcumggatgcc^^ 
^c:tccctg(Micgagctcacgaiccact@ctggaaaaaggat£cggaagagcgcccgaccttcgagtac 
cacagagcaxflgtatcagcccggtgaaaamgfgagagcctgcgcttcagacgcctcttccc^^ 
gtagccagctgccccagagcaggagaaccgtccaggatcagaugcatgtgactctt^ 

SS agtccgaac<::(fictctgtgaaccatctgagacagaagcgtgtmat£tcagacttggaaatge^^ 
tgiaaatagctgctceie^oaacaatcoeagtgctaccmntaaaaaagaimaagc^^ 
aaaaaaaaagtaUattttccaaaagtggcctctttgtet&aaacaatM 
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SeQIDNo.l6 

WSFGILLTBL.VrKQKVFVrGMNNRr '*"™ 
EYLQtSH^TPTATEPQYQPCSBNL 



IS 



SEQIDNo.17 




25 

aagcaaggtBtBCcaigccg 
cati 

. • macaagctfcggcatgattt6flAgaaagtgtegftl«Acccagca 
30 ocag 

aaatatggctttgggtaccagctclcggaccaooctgtlgB 



35 



cgcccttttcaaoaacL 

tgcccctgaacaatttatt»gtcaagigacggtgc^ftaalactttlcteattaci 



acaa«aatcatcatctgtaaccagagtgaQgaataccttctcacci 




ttcctctgtggcctgci 
tacctgieg 
atacacuc( 



40 



45 SEQONo.18 



*^ — ^^laaaaaaaaaaoa&aaaaaa 



CSSSSECIfiDSTMGSVADTVARVLRGCm^MPEADClPKEQI^S^^ 
NEDRISTTHM.TTLLMSGC^ 
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5 gca6<«tagctBotggcgcMtggcg<a8pcggiagicc«gpaB^«Bc^^ 



ccBPatBtccgttcmagaac^ 



atfiu»fiftcgmtgagtaictflm«ta; _ 
10 tgl«««icagtgactt«»gacc«aatgtt^ 

SEQ ID No.20 

MKSOVCU:VVMAVLAAGAlJ^<^AEATDPVEQR^^ 



15 ASLYUQQ' 

SBQIDNo^l 



20 S2^S^S!S^s;«^««^^«;~SS^^ 



tataatctaimcataaaacal 
SBQIDNo.22 

MKLVSmMCXOSLAi^TAC^^^ 
QTlJ^PELDEQmTGPUJASNQSEAHlRVKRYEQS^^^ 

PKIXSMASRNKISPQOT^ 

40 SEQlONo,23 

tcgagcggcogccceggcagglccaggatc^Agagteaccgci 



aggtcaatcttggaaagcagcccaggpitggccaci 
43 agggagci 



cacctacccccaaaci 



tccaggc^auactggtcgci 
aagaiggcagagagcaogggcacactci 
SO ggctgittgggaaateaaacialltlttaaaamaafina^^ 



55 



BQSHPQN 
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SEQIDNo.25 



aanai 



atcau.tcagaaac«igcaatgg.EacBCCgeaggaac,agacteg^ 
cttcaaacaagttcOdaaj 



IS gacctgaacaaat 

ctgaagacgtttaa^atctcal 



20 



ggancaaat(gctacaa; 
caactgatatj 
mctgaficggaearnggtUittoj 



[gpg^aaaatcccag 



afici;ggt£iccagagtatgataccccaj 



[gaacattccac 



gccaj 



25 



30 SciSatctata^ 

laeagtttageaccaacttctacaaacttmtgaetct^ 

SEQIDN0^6 



40 tBDLNKWaJ>nFNVAG' 



S^Jo5SvEIPSPrQKI»EKKKKQQIMlQISG>^^ 

QFLlNTtJSELALMYN 
(ISKHMSLLADLKIM 

45 sPSPPPSERSWXXiGUi^EKFQEELTLBEEDSEaPm 
lATBDKSPlDT 



SEQIDNo.27 



50 



55 aaaataiccaagaggctacaftgtggd^ttcaccacaj 



[oaaccaaatcacc 
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Bgtaacanacaaign»ctg%tg 



cei 



YQDLCKKPQrrTBPHAT 
SEQIDN6:2» 

itgaccttgccc 
iigaaatwcaeegaagciecccgegagtg^ 



20 caai 



LCtctaai 



25 ^^'^'•''^''■'^-•^'^^ 



ttagtagaaatatttaactftl 



aaattcaaaaatgaagtatttgtaaeacttgticcagicaac ac ,.,^^„^^tea<icccatagaEanicciKigga««-»^«»6»«- 

3" 



CI 



35 atgttcagngaaaggs&agBCCtcaaEetcteeoaal^atgBSgicc^^^ 

ctttcttttt 
40 SBQlDNo^O 



GDMPrYQIBWkPTTALPQO' 
45 VKOBNRVAVI^QNOOeEIXALKJJLVC^^ 

SEQIPNo.31 

cccagcggctgctaacccctciBc 



SO 

tggtcctgotccccouiaeei 
cctgcatttgaaa 

gQiigggtcctggttctacattcaaccati 



gatgaacctgctggtggcj 



agactttB0ttiMitgtcatteftaagtgteaccc8(»atg6^ 



aci 



ggagcctctgtttgotgcaaE 

eaecteasfi&sl£&fiaft8Psi^^^^^D0~0ci-o . 



fieaggd9lgCAgaaAcaaagaa,tcggccttctaj 



;gtgpgpttagtacsitttgtaflAtACteagttt 
gtcactcctgccaaaaatattaaaaatgcct 
^tag$maaaa^tetgacatgcamtgtAmaaaflctegQfliagcM 



tgtaataoatggttaaai 
tgctgtttctx^g^gcta 

tcaaggataattttaagcttcaAnattaate^tttaaa; 



^ caticamtgfrgaaaagcaactttagtt 

gtgmcttteagftgagccat^gaggctcacac^ 



cttaggatgcatagctgoccctagggtac^^^^ 



aaro8»teca6«gttccgflagcaagtcaflgtttgtaafitEcatac ct l>« fl n «M t tt ^^ 
SEQIDN032 

MSDKMSSmnQDICSLYAEGSTWOPim/a.W^^ 

YSAQKQFWKAAKPGANSTTDA^VIlJimCHAADLEK^ 

NKYLTVI<mPAllJEKNAMRVTIJ3EAGNEGSW^ 

PUiASSHQLVDNPGCNEVNSWCOTSWKIVLFMKWSpNKDDnJCGGDV^^ 

BHRKKQHVHJlTTGRQSAT$ATSSKALWEVEVVQHW»a^OOAGYWNSl^B^^ 

B^^EECm^SWFDQDASSS»LRNA<^iavlVYSl.VSVl®3N^ 

EQMlKQIFiaiXjAPFrDCGDOPMLiU-EELGDQRHAP^^ 
^FMQKQIOTTOVIJUEDTITAIIJINNRKIXBKHI^ 
NKSIPVTQEUCKAVUiFrNADlLffiTKLV^^ 
»SKSVRELAQDAKEGQKEPBDlLSrSllYQUttPABMCL^ 

MEFVBEYIJSDWCQMTi5SDKEKNBl.inf7^ 

TIFPISKh4TKGEBNKGSNVMRSffiGVQm.MTQV\^GaCaOMTPMA^ 

MVMOTKUCnmLQPn-NVMJJYRISCUXmB^ 
BB0AEG|FGaSEEhPn»IJ3LDDHOGRTHJlVIIJlLTl^ 

QVQU.WSQDVDNYKQIKQDIJ3QLRSIVEKSELWVYK0QGPDEP1^GASGENBHKK^ 

HJaffiSTSSYimWKBILIIU:^KlX:VQESASVRKSRKQQQRlXRNMO^ 

DTKMQEXKDU-AIffiFLQNFCAGNQQNQAlIJIKHIhnJP^ 

WQHFVHCIBrHGlMWQYIKFt(jmn8^^ 

IQMftaiSERDRMDENSPIMYinHtVE^ 
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VTEIV 



BBMMTKDRGYQEKQISIDESENAELPQAPEAENSTeQ: 



DLIMNASi 
TVNTSDiJ 



EFBDOENGE] 



I,0:EQRKQ|8iQEaOUjOfiPPHr^^ 
SBQIDMa33 



tt] 



ctsttsctcGggEncniCBa 



gaagccaxtgaga^igaAagga 



caaggcctctgAg&agoaa9£ 

geacLiaaBaaglcggggflagacacgcagccteggactgtteeatgflccofiacgtttcu^ 

^^atggtgcttgttaacggtttajaagcitucci^^ 
ggggccgcSicag^tggigffigoc^"-"-^'**--"'''*"*™ 
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stgteteagagagccgcgBagptcacgcaggacwmgaeagM^ 
anettatcaagtcaecaaccaaca a ccciiccaacftSfta m taa at Lftaflaaa 

^ MSAEGYOYRAlLYI»T(lCMSS{]aEDroi^^ 

PUJKLLEAIEKKGI^STLYIlTQSSSNPAELIUailJaCPAASW 
NPWVAV^NEMMSLAQELQSI«EIX:iQIIJKKURiyN^ 
10 NARVLSKFSPVtERPPAASSDhraHURMEnJSTBWNEBQP^ 

SLQDABWWGOlSREBVNEBlJmrADGTFLVRDASKMHODyTLTt'^ 

QFSDPLTFNSVVELiraiyRNESI^QYNPiaj)VKLL2n^^ 
QFQEKSREYDRLYBEYTOTSQaQMKRTAIEAPNETIKn^EBQCQfrQKR^ 
IQWMHNHDKOCSRISEIIDSRRRI^DUCKQAAEYREm 
IS KGWQKlOlffimXSNBNTEDQYSLVEDDEDlPBHDBKTWNVOS^^ 
RESSKQQCYACSVVVDaEVraCVINKTATOYGFABl^YSS^ 

VTLAYFVYAQQRR 



20 



25 



30 



35 



40 



SBQIDNaSS 



ccgccccgggggctgpigcgasatcagtgccca 

gtsccaracaggftgfgfiggeaggcacegcecel^^ 

gct^iortgecB^teacctttcccaecatgigatoteccaggagBtggaacgcaicccc^ 




gglgttggioacwgwcaageciaaaggtcctgcart^ __ 

■«caggtc«;tcacctgctraacttttaM«igateaBgEPtgch^ 




Accagoatj 

gcagttgctgcccaagggcocaggRagaaatcits— c,^-- „ „ „ _ _ 

eacccag<»6aflgcwt8c<»«=«waccctegcttcrtg^tacctc^ 



tgagcacglg«atatgtEctE»ggtaBctttftteaflcauaigtgtggig^»«^ 

agatgigaca»gcaagctgggctggtgm»gtetgaactggaagcgcagacagggctccagat^ 

ogctgattgtoctrccccgaeaagcccajggeatatctoccaigogctcagtgagcttacicwgtggccctg^^^ 



ocagtbagcgac^ggcccaggccagccccagtteccaca^jagpiiaitMM^^ — 
ffiacacatgallctggcaiacaiggagpioaccttcggaaTOgggaccggttggccaaggaglggc^ 



agpagiwcttacggagtgatt8catcaacgcca©»5ccatcategagcat^ 
45 iaccatc8Cgea««aggcagatggtgtgggagagtggcifieactgteaicgrtatgctgflccccgtCB^ 
tactggccggatgaaggatctteo^^iccacgtetateaggi^^ 
aagaacc^gacccaggagacgcgpacBctcactfagutasajHtecttagM^gecagag^ 



50 <aaa^pciagttteaBmgcgctgacagccgtggcagaggaggtgaai^t4tcctcaag^ctgccccflge^ 



accagcotoMacctamgacaaagwgaacgaggaaaccccagctcccccaaccctgctacoactggc^^ 
55 cteiagcacaagggaecatttctagaaaagtaaaatotactmgtati»g%^ 

SEQIDNo.36 
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MEIffRRPGQSGGSGGSGGl^VCUll^caa»GGCSAISAHGCI^^ 

VMAILEALPQ 
SEQ ID Nb,37 

gcac' 



ggftgaaccg 



Wtcaagtcttcmctccaaggaggatatgaagcgmtoggcttcctg^^ 



gageectttgagmgtgttagcagBggpggagtetcatctecccgaacttcagotteatgggcca^^ 
rtfictctgctgaflgctgggagccag<w8teBCtgtecttgaccggggcaccirt^ 
gaitfiaeteccctgaactaccttaaa^lgccccateaccw^ 
Cte^stce^ggageBecaatecMti 



eacccaccagtattaa 

S^JS^SJ^^^c^gJ^gtitttt^^ 

ateccieaaMttgtgmgcgtactgwctatcngmatagacccagagMggtttgcmoggci^ 

fittatcgacagttgwtgtttgmatttotgatctBMgtaiiiiitai^ 

SEQIDNo.38 

MVftffiVGILDAGGlJlALLREOAAQaJLPXRSEFAPKA(H^ 

nrt'NAEiaGRIlAOAYHAVVIXDERSASUDGAi5ItI)GTlLAlAAGALC^^ 

SASCFELC»KQ$tJ^GL^01^SVPDSAESQCSSCSTPLYDQGGP^^^ 

IIIALOlTAUNVSANCPNHFBGHyQVKSIFtnBnN^ 

OJSRSATICaLAYLhdRTNRVKmEAPEFVKQRRSnSPNFSFMQQL^^ 

AVLDRGTSTTTVFNFPVSIPVHPWSALimJKSPOT 

;SEQIPNo.39 

atBOTcatcwBBtguaecaccaaagacflaetgtgt^gPgcccctgggcctgBctcatlc^ 
cgcaalgactctgaataatgtcaaatgcgccaaggcactgtgggcatgcagci^acagtagcg^ 



10 
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SScagicSticSggcaaflflttgtgBCcaa8aac««aa 

igcttB»^jgctocgtgBatgteteagaclcatttflflsacacscttcg6etta«c 



ittttdtt 



IS aaataaataaaatetttBO flft a ee 
SBQJDNo^O 

mIJ^NV^1^WQGTV«3MQP<MRWSMPADAR^ 
20 TDSVISSESGNTYYRVVUt3EQGVQKSTlJaOTAGVHDS^ffl^^ 
ElJ>MWENKCSieNEWLm>HCMQVGDAYLIVTSniM^HH^ 
Sv»affiVSVSECmACAVVFDC2KFlBT^ 
lCBBESII«KAEi»FWG^aVAK^B^KWM^ 

25 SEQlDNo.41 

tstcecgctgttgctgpaas^ggctgcat 

-•a: 



30 

iccacacectaecstggecatg 



35 



gaagai 



40 



ccttacaaaaaaaaaaaaaaaaaaaaa 
^QIDNb.42 



45 LTVAMAOI.VVWRS]iam)RLL 
SEQIDNo.43 

CI 



50 



55 



sacagtcggatcggggatctet^gttgggca 

gctgaagagctccctcacati ' ' 



aatticcwcUagagai«tggacttgagagaaHigcttcagaaaac8cca»c«^ 



15 
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atggp66(»a«8tac«gcctactgccsqagtccggttacaggcgaftt£gcac««5ttti»a^ 



acgtcctaag 
3 SBQmNo.44 

NDSSVTPMSSSQVRTSOAYUJFm-ASFPSRM 



SBQIDNa4S 



Bftaagpteetggtlgacttaaaaacacctgggct^^^ 
cgagBsccatiaiifliuictMflni^ 
20 i|«cc8«ta8C<»JeECotacafltctgaacteccctg«c^^ 



25 nimctBtggc»a«tcttiigctgtgeal<stB9ccagw 

cccaggetwcwaectcctaggceagcaaagccagamtegacBgtggtcae^ 
aa^ttaxc«©igaeaw:attetetcggagtav:u»cg«ic«cca«gKXJtajwag«!ltccst^ 
• grttcgetectBaccccaagtatgteagcagcaaagtwctgcagagacagagcagc^^ 
30 aflfltgggaagjuigsttagcteaflcgcattottocttactocrt 
M^gcflficcaafltteftgeoanacctgpt^ 

S>acaatgteaagtggcaaaatga^euggtggactecgcctteatgagaaag 
ioh^SigcattggagaaiUUWgtatgattt^^^ 

35 



teatftgtgtgagaat^ssaaatgggagaaagcaatattgttagatcagattawaatttgttaas^ 
lgtBtecccito»tgccagw^ 



ttecatactottcctgcttttccc^actsaaac^^ 
40 agtttgatagactagtgcagcgatcagccaiateattgagagctacmggggata^^ 
t^ttgtgttgctggttccianDagwmcctggggattgittgcm 
lcagMtettc«tgctt%»uac 



ttaaogc _ _ 
45 ttf^gr4^nftmtsflftf»»gtet««ea"«n^aattgttatattam 

SBQlDNo.46 

50 WGCAARSAPGSGHEFAECCTSPRSSLPPLVISPSESSGQREEDQyJ^G^]^^^^ 
PKSO'SFFPCAALCDRGSBPIJPmSEDUIVDEADSEVEU.TTSSOTD^^ 
I^SFRCCOQlNYAYEDSPTVSVADLSCASDQNRVWDPWPPPQSHRWJa^HSOP^^ 
RlSS(nHRASPSSnEDKPBWPRVPIPPBPAKPDYI»WSAEWSKrYSD^ 
RWSPKSlJPSrmiOVM3E5TKJSF>tfDPKYVSS^^ 

55 IJ>EREPYLDKYH!:««3EABBTMPSTQSKJPLPAA<XJ^^ 
SP 
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SaBQIDNo.47 



Ea«attt6gtCftaaatggcateBEcagaEaca(»igcaBCocg(U»g^^ 
S^ccaicSUamcagaoaaaatgctaae^^gtttggaa^ 



gtacugatagtgatggagai 
omftamggtaeacgattacmgagci 



caaai 



Mitatc<«tgcctcctgtca«»aP6ctecaaBtetgacccct^ „ 



SEQn>lfo.4B 



St£ElHIF>rt^NILRRPIIVISDkMLRSl^GSNPAP^ 
VPLVTUODSGPELRAVPLVN] 
THUNAAKlI>BA^O»KEINL^ 
KCETPNCT!FFMSV1«QPPL^ 



SNASaJmANU™NLVDDYFELVQHEWKWC(a«Sl^^ 



ACSEISEELCMECQHLSQRVGS^ 
YG 

SBQIDNo.49 



aaagataatatteOfeaatattafttflflnrcaatattcacfflti 



egtamatttgoflccfic»aaataamtttmc»aaaaaaattctatcaaggarx»m^ 
ftagtcttcgftctwelctggigtBgctoiaccgcOTggegt^ 
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CLABAS: 

1 An isolated polynucleotide encoding a protein, which modulate* corticotiopin 
releasing hormone (CRH) signaUng said protein having an amino acid sequence 
selected ftom the group consisting of SEQ ID NO- 52. SEQ ID NO.: 54 and 
SEQIDNO.:56. 

2. An isolated polynucleotide accoiding to claim 1 wherein said polynucleotide is 
mRNA, DNA or cDNA. 

3 An isolated polynucleotide encoding a protein, which modulates corticotropin 
»lea<dng honnonB (CRH) signaling said polynucleotide comprising a nucleic 
acid sequence selected from the g)coup consisting of SEQ ID NO. 51. SEQ ID 
NO.: 53 and SEQ 3D NO.; 55. 

4. An isolated pclyniirleotidB encoding n protein, which modnlates corticotropin 
releasing honnone (CRH) signaling said polynucleotide consisting of a nucleic 
acid sequence selected ftom the group consisting of SEQ ID NO. 51. SEQ ID 
NO,: 53 and SEQ ID NO.: 55. 

5. An isolated polypeptide encoding a protein, which modulates corticotropin 
releasing honnone (CRH) signaling said protein comprising an ammo add 
sequence selected from the group consisting of SEQ ID NO. 52. SEQ ID NO,; 
54 and SEQ ID NO.: 56. 

6. A vector comprising an isolated polynucleotide according to any one of claims 1 
to 4. 



7. 



A vector accarding to claim 6 wherein the polynucleotide is opeiably 
an expression control sequence. 
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A host ceU capable of expressing a protein, which modulates corticotropin 
releasing hormone (CRH) sigaaling. said protean having an amino acid sequence 
selected from the group consisting of SEQ ID NO. 52, SEQ ID NO.: 54 and 
SEQIDNO.: 56. 

A host cell according to claim 8 transfiecied wiiJi a vector comprising a 
regulatory sequence. 

A host ceU according to claim 8 ttansfected with a vector according to claima 6 
or 7. 

A method for identifymg a compound capable to alter the CRH signalling 
response in a c^, said method comprising; 

a) contacting said ceU with CaRHin tiie presence and absence of said compound; 

b) determine the amount of at least one protein that modulates corticotfopitt 
releasing hormone (CRH) signaling in said ceU; and 

o) oonq«rB the amount of said protein in the pieffence and absence of said 
ccHopound; 

whereby the protean that modulates corticotropin releasing hormone (CRH) 
signaling is being selected from the group consisting of SEQ ID N0.2, SEQ ID 
4. SBQ ID N0.6. SEQ ID N0.8. SEQ ID NO.IO, SEQ DD N0.12, SEQ ID 
N0.14, SEQ ID N0J6. SEQ ID N0.18. SEQ ID NO,20, SEQ ID NO,22. SEQ 
ID N0.24. SEQ ID N0.26. SEQ ID N0.28. SEQ ID NO.30, SEQ ID N0.32. 
SEQ ID NO,34. SEQ ID N0.36, SEQ ID N0.38. SEQ ID NO.40.^SEQ ID 
N0.42. SEQ ID N0.44, SEQ ID NQ.46. SEQ ID NQ.4« and SEQ ID NO.S0. 

A method according to claim 1 1 wherein the cell is a eukaryotic cell such as the 
murine pitiritary corticotroph-detived adaioma cell line Atr-20. 

A method according to claims U arl2 wherein the amount of protein that 
modulates CRH signaling is being determined using an antibody which binds to 
a polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID N0.2, SBQ ID 4. SEQ ID N0.6, SEQ ID NO.S, SEQ ID 




NO.IO, SEQ JD N0.12. SEQ IB N0.14, SEQ ID N0a6, SEQ ID NO,18. SEQ 
ID NO.20, SEQ ID N0.22, SEQ ID N0.24, SEQ ID N0.26. SEQ ID N0.28. 
SEQ ID NO30. SEQ ID N0.32. SEQ ID N0.34, SEQ ID N036, SEQ ID 
N038, SEQ ID NO.40. SEQ ID N0.42, SEQ ID N0.44. SEQ ID NO,46, SEQ 
S ID N0.48 aad SEQ ID NO.50. 

14. A method acconling to clauns 11 or 12 whetein the amount of protein tiiat 
modulate* C31H signaling Is bring detcannhied by aasesslng the level of gene 
transcription of a gene encoding an amino acid sequence selected from the 

10 group consisting of SEQ ID NO^, SEQ ID 4. SEQ ID N0,6. SEQ ID ND.8. 

SEQ ID NO.IO, SEQ ID N0.12. SEQ ID N0.14. SEQ ID N0.16, SEQ m 
NOaS. SEQ ID NOm SEQ ID NO^. SEQ ID N0.24, SEQ ID N0.26, SEQ 
ID N0.28, SEQ ID NO.30, SEQ ID N032, SEQ ID N0.34, SEQ ID N0.36, 
SEQ ID NO-38, SEQ ID NO.40. SEQ ID N0.42, SEQ ID N0.44, SEQ ID 

15 NO.46,SEQIDNO.48and5BQIDNOJ0. 

15. A method according to claim 14 wherdn the level of gene transcription is being 
asse$$ed using a probe which binds to. a polynucleotide encoding an amino acid 
sequence selected fiom the group consisting of SEQ ID N0.2. SEQ ID 4, SEQ 

20 ED N0.6. SEQ ID N0.8, SEQ ID NO.IO, SEQ ID N0.12, SEQ ID N0.14, SEQ 

ID NO, 16. SEQ ID N0.18, SEQ ID NO.20, SEQ ID N0.22. SEQ ID N0.24, 
SEQ ID N0.26, SEQ ID N0.28, SEQ ID NO.30, SEQ ID N0.32, SEQ ID 
N034. SEQ ID N0.36, SEQ ID N0.38, SEQ ID NO.40. SEQ ID N0.42, SEQ 
ID N0.44, SEQ ID N0.46, SEQ ID N0.48 and SEQ ID NO.50- 

25 

16. A method according to claims 14 or 15 wherein ihe level of gene expression is 
analysed using microairay technology. 

17. A method for identifying a compound capable to alter the CRH signallmg 
30 response activity in a cell, said method comprising; 

a) contacting a cell which expresses at least one protein comprising an amino acid 
sequence selected from the group consisting of SEQ ID N0.2, SEQ ID 4. SEQ ID 
N0.6, SEQ ID N0.8, SEQ ID NO.IO. SEQ ID N0.12. SEQ ID N0.14, SEQ ID 
NO. 16, SEQ ID NO. 18. SEQ ID NO.20, SEQ ID N022, SEQ ID N0.24. SEQ 
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ID N0.26. SEQ ID N0^8. SEQ 10 NO.30. SEQ ID N0.32. SEQ ID N0.34, 
SEQ ID N0^6. SEQ DD N038. SEQ ID NO,40. SEQ ID N0.42. SEQ BO 
N0.44, SEQ ID N0.46, SEQ ID N0.48 and SEQ ID NCSO* with said test 
coampound; and 

S b) compacs the CRH s^onse acdvity of said cell in ilie pieseiKe and absence of 

saidconqKiund. 

IB. A method according to claim 17 wherein the cell is host cell capable to express 
at least one protein having an anrino add sequence setected fcom fte group 

10 consisting of SEQ ID N0.2, SEQ ID 4, SEQ ID N0.6, SEQ ID N0.8, SEQ ID 

NO.IO, SEQ ID N0.12, SEQ ID N0.14, SEQ ID N0.16. SEQ ID N0.18. SEQ 
ID NO.20. SEQ ID N0.22. SEQ ID N0.24, SEQ ID N0.26, SEQ BD N0.28, 
SEQ ID NO.30, SEQ ID N0.32. SEQ ID N0.34. SEQ ID N0.36, SEQ ID 
N0.38, SEQ ID NO.40. SEQ ID N0.42, SEQ ID N0.44, SEQ ID N0.46, SEQ 

IS IDNO.48andSEQIDNO.50. 

19. A method according to claim X8 wherei« the host cell is transfected with at least 
one vector comprising a regulatory sequaace. 

20 20. A method according to claim 18 wherein the host cell is tiansfected -with at least 
one vector compnteing a polynucleotide sequence encoding an amino add 
sequence selected from the group consisting of SEQ ED N0.2, SEQ ID 4, SEQ 
ID N0.6, SEQ ID N0.8, SEQ ID NO.IO. SEQ ID N0.12. SEQ ID N0.14. SEQ 
ID N0.16, SEQ ID N0.18, SEQ ID NO.20, SEQ ID N0.22, SEQ ID N0.24. 

23 SEQ ID N0.26, SEQ ID N0.28. SEQ ID NO.30. SEQ ID N0.32. SEQ ID 

N0.34, SEQ ID N0.36, SEQ ID N0.38, SEQ ID NO.40, SEQ ID N0.42, SEQ 
ID N0.44. SEQ ID N0.46, SEQ ID N0.48 and SEQ ID NO.30. 



21. A method of diagnosing CRH induced deinession in an individual said method 
30 comprising; 

£0 obtaining a Uological san^le of said individual: and 

b) detranxiine the amount of at least one pto^n that modulates corticotiopin 
releasing hormone (CRH) signaling in said biologica] sanqtle: 



whereby the protein that modulatea corticotropin releasing honnone (CRH) 
signaling is being setected ftom the group consisting of SEQ ID N0.2, SBQ ID 
4, SEQ ID NO^, SEQ ID N0,8. SEQ ID NO.IO. SEQ ID NO.X2. SEQ ID 
N0,14. SEQ ID N0.16. SEQ ID N0.18. SEQ ID NO.20. SEQ ID N0.22, SEQ 
5 ID N0.24. SEQ ID N0.26, SEQ ID N0.28» SEQ ID NO.30, SEQ ID N0.32. 

SEQ ID N0.34, SEQ 3D N0.36. SEQ ID SEQ ID NO.40, SEQ ID 

N0.42. SEQ ID N0.44, SEQ ID N0.46, SEQ ID N0.48 imd SEQ ID NO.50. 

22. A meUiod acooidine to clmm 21 wherein the biological sample is ft bodily fhrid 
10 or tissue sample 

23. A method according to claims 21 or 22 wheican wherdn the amount of protein 
that modulates CRH signaling is being determined using an antibody which 
l^nds to a polypqitide comprising «n amino acid sequence selected ftom the 

15 group consisting of SEQ ID N0.2, SEQ ID 4. SEQ ID N0.6. SEQ ID N0.8. 

SEQ ID NO.10, SEQ ID NO,12, SEQ ID N0.14, SEQ ID N0.16. SEQ ID 
. NQ.18, SEQ ID SEQ JD N0.22. SEQ ID N0.24. SEQ ID N0.26. SEQ 

m N0.28. SEQ tt) NO-30. SEQ ID N0.32, SEQ ID N0.34, SEQ ID N0.36. 

SEQ ID N0.38, SEQ ID NO.40. SEQ ID N0.42. SEQ ID N0.44. SEQ ID 
20 N0.46, SEQ ID N0.48 and SEQ ID NO.50. 

24. A method according to claims 21 car 22 wherran die amount of protein that 
modulates CRH signaling is being determined by assessing tiie level of gene 
transcription of a gene encoding an amino acid sequence selected from die 

25 group consisting of SEQ ID N0.2. SEQ ID 4. SEQ ID N0.6, SEQ ID N0.8, 

SEQ ID NO.IO. SEQ ID N0.12. SEQ ID N0.14, SEQ ID N0.16, SEQ ID 
N0.18, SEQ ID NO.20. SEQ ID N0.22, SEQ ID N0.24, SEQ ID N0.26. SEQ 
ID N0.28. SEQ 3D NO JO. SEQ ID N0.32, SEQ ID N034. SEQ ID N0.36. 
SEQ ID N038, SEQ ID NO.40, SEQ ID N0.42. SBQ ID N0.44, SEQ ID 

30 N0.46, SEQ ID N0.48 and SEQ ID NO.50. 

25. A method according to claim 24 wherein die level of gene transcription is being 
assessed using a probe which binds to a polynucleotide encoding an amino acid 
sequence selected from die group consisting of SEQ ID N0.2, SBQ ID 4. SEQ 

35 ID N0.6, SEQ 3D N0.8, SEQ ID NO.IO. SEQ ID N0.12, SEQ ID N0.14, SEQ 




n> N0.16, SEQ ID N0.18. SEQ ID NO.20, SEQ ID N0.22, SEQ ID N0.24. 
SEQ ID N0.26. SEQ ID N0.28, SEQ ID NO^O, SEQ ID N032, SEQ ID 
N0.34, SEQ ID N0.36, SEQ ID N0.38, SEQ ID NO.40, SEQ ID N0.42, SEQ 
ID N0.44, SEQ ID N0.46. SEQ ID N0.48 and SEQ ID NO.50. 

5 

26. A method accoiding to claims 24 or 25 wherein thQ level of gene explosion is 
analysed using microatray technology. 
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ABSTRACT 



STRESS RELATED GENES 



The piesent invention relates geneially to therapy and diagnosis of 
depression. In particular fliis invention relates to flie polypeptides as well as to the 
polynucleotides encoding these polypeptides, wherein said polypeptides are 
shown to play a central role in mediating the endocrine response to corticotropin 
releasing hormone. These polypeptides and polynucleotides ate usetUl in the 
diagnosis, treatment and/or prevention of depression. 
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Fig. 4 - continued 



-6/9- 






-7/9- 



Fig.4- continued 
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